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Look again 










At the New, Field-proved Quantichem Instrument 


Here is a unit that automatically analyzes process liquids colorimetrically . . . 
performs all the steps of a manual analysis without an operator’s attention. 


This industrial process tool has been tested and proved in field installations . . . can be 
used to automate many colorimetric analyses not requiring filtration or boiling. 
Instruments for water analyses measure silica 0 to 0.05 PPM (parts per million), total 
hardness 0 to 3 PPM, iron 0 to 100 PPM, and phosphates. 


Take a second look at these in-plant process instruments . . . see how they can be applied 

to your problem. Write for Bulletin 1156 on the Quantichem colorimetric analyzer 

. . . Suncoast Instrument Division, Milton Roy Company, : 
1300 East Mermaid Lane, Philadelphia 18, Pennsylvania. 
Engineering representatives throughout the world. 







CHEMICAL INSTRUMENTATION SYSTEMS 





Controlled Volume Pumps * Quantichem Analyzers 


¢ Anders Air and Gas Dryers 





Chemical Feed Systems 
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UNION LEADER ASKS AUTOMATION CURBS ......................0000055. 14 

Thoughtful, factual answers are given to prophets of automation doom by Lloyd Slater 

CENTRALIZED CONTROL FOR HEAT TREATING .........................4.. 20 

Placing all controls in a single room enabled one operator to oversee the whole department 

THE WEAKEST LINK — Editorial, 4) Charles W. Covey... 2.0.0.0. cee es 31 

DESIGNING CONTROL LOOPS FROM FREQUENCY RESPONSE DATA............. 32 

Frequency response data from an actual depropanizer is synthesized and analyzed, and _ its 

temperature control evaluated, to show how a commercial design would proceed. Bruce Powell 

A STRAIN-GAGE TRANSDUCER FOR BOURDON TUBES...................... 37 

With strain gages, you can build your own low-cost converter for remote indication or record- 

ing of any variable measureable with Bourdon tubes. Loren E. Bollinger 

A NEW APPROACH TO ANALOG-DIGITAL CONVERSION ................... 42 

Many linearizations or calibrations can be combined with conversion, greatly simplifying data 

reduction and reducing the number of telemetering and data-handling channels. Max Palevsky 

GOOD RECORDS—KEY TO SUCCESSFUL MAINTENANCE .................... 45 

You must either keep your service records up to date, or just forget paper work. But for a 

smooth working maintenance department, there’s no substitute for good records. Lloyd Clouse 

wR 49 

Much of our present electronic instrument unreliability is traceable to faulty connections. 

Who's to blame, and what’s to be done to solve the problem? R. George Roesch 
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Electronic simulation scores again by replacing costly, awkward inertia weights with an inexpen- 

sive, convenient electronism. This idea might solve one of your problems. Roy F. Knudsen 
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ISA events keep sales engineers up-to-date on instruments and process know-how.  R. N. Pond 

INSTRUMENT COURSE IN PITTSBURGH HIGHSCHOOL..................... 56 

Industry, faculty and students are enthusiastic about this first high-school instrument course. 
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A bi-directional integrator ideal for metering reversing flows of electric power or fluids. 

DETECTOR WARNS OF PIPELINE LEAKS......................0..00000000.5. 60 

Leaks in pipes carrying explosive or toxic fluids actuate alarms, and shut down equipment. 
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Check these functional features 


® Direct-drive Bourdon Coil with 
a filled system for longer 
lasting accuracy. 


The ISA Journal is regularly indexed in the 
“Engineering Index Service’ and “Applied Science G Technology Index’”’ 


Copies this issue 17,000 


ISA JOURNAL, Official Publication of INSTRUMENT SOCIETY of AMERICA. Business, Executive and 
Advertising offices, 313 Sixth Ave., Pittsburgh 22, Pa. Phone: ATlantic 1-3171. Copyright 1958 by Insin 
ment Society of America. Published monthly on 10th of month of issue. Second class matter authoriad 
at Post Office, Pittsburgh, Pa., January 26, 1954, under act of March 3, 1879. Advertising Orders and 
type-set copy, mail to ISA JOURNAL, 313 Sixth Ave., Pittsburgh 22, Pa. Advertising plates and cuts, 
mail to ISA JOURNAL, 116 E. Chestnut Street, Louisville 2, Ky. SUBSCRIPTION RATES: U. S., US 
possessions, Canada and Latin American countries, Single Copy 50c; | year $4.00; 2 years $7.00; 3 yeas 
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each. OTHER COUNTRIES: | year $6.00; 2 years $10.00; 3 years $14.00; 5 years $20.00. . 
Payments from outside U. S. must be by check on U. S. Bank or International Money Order. 





All statements and opinions expressed in articles are individual expressions of author(s) 
and not of INSTRUMENT SOCIETY of AMERICA. 


* Stem can be placed at any desired 
angle and case can be rotated 
to most readable position. 


Publishers Printing Co., Louisville, Ky. 


® External calibration for zero setting. 
® Unaffected by stem alignment. 

* Accurate to one scale division. 

®@ No sticking at any temperature. 


® Non-corrosive case. 


PALMER 


THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


2515 Norwood Ave., Cincinnati 12, O. 


Minor 





The ISA JOURNAL 


— COMING UP — 


¢ Radioisotope Tracer Techniques 


Fascinating possibilities are promised 
by this potent new process tool. 


e Overcoming Dead-Time in Control Loops 


feedback around controller 
licks oscillating due to dead time. 


e Transistors in Instrumentation 


Solid-state devices now do amplifica- 
tion, commutation and data processing. 
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=\:Jm meter-relay temperature 


Indicating 
Folge) elela tlelslisls mmetelsi ied) 
keeps temperature spread 


as small as 1° F 


»««e«W4ses no 


vacuum tubes 
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This Simplytrol time-proportioning control anticipates temperature 
overshoot, and shuts off heat in time to prevent it. 

As the contact on the indicating pointer of the Simplytrol meter- 
relay moves close to the contact on the set pointer, an anticipating 
circuit permits electrostatic attraction between the contacts 
to build up. 

The result is extreme sensitivity close to the set point, since any 
change in temperature there is greatly magnified. A very small rise 
shuts heat down; a slight decrease gives a longer duty (heat on) cycle. 

Controls are thermocouple-actuated and give continuous indica- 
tion without the distortion sometimes found in non-absolute 
systems. 21 ranges covering temperatures from —400° to +3000°F. 
List prices from $147 to $165. 

Ask for Data Sheet No. 9. 





Equally suitable for panel mounting 
or table use, the new Model 200 
housing is 642” x 642” x 10” approx. 


Aassembly Products Inc. 





75 Wilzon Mills Road, Chesterland 20, Ohio @ Phone (Cleveland) HAmilton 3-4435 


meter relays with LOCKING CONTACTS for dependability 


BOOTH 1039, DESIGN ENGINEERING SHOW, April 14-17, International Amphitheatre, Chicago 
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WHAT’S NEW 





Sputnik Ill 


Instruments Abroad 


Instrumentation at Home 


Policies On Way 





IN THE INDUSTRY - 


Izvestia, Soviet daily, hinted broadly late last month that next USSR 
Sputnik will broadcast TV from Moscow to the rest of world. 


Here’s the plan: Sputnik III would be thrown into orbit over the equa. 
tor, approximately 23,000 miles up. Hence it would move at same 
speed as earth’s surface and would literally be suspended over on 
spot with TV signals received by hemisphere facing it. 


Propaganda value would be tremendous. 


¢ —— 

Se 

Scientists representing 19 nations (including France, Germany, Ry. 

sia, Poland, England and U. S.) formed an International Federation 

of Automatic Control in Paris. Harold Chestnut, of G.E. is firs 
president. Full group will meet in Moscow, 1960. 


Rapid growth of automation in England has led to formation of , 
central organization to provide an effective link between some 
functioning professional societies in the field. 


In Sweden, industrial TV is being discussed as the basis for auto 
mating the timber-sorting plant at Sandslan, the biggest of its kind 
in the world. Decision expected in a few months. 


Soviet experts are lending a hand to Hungarian Academy of Science 
in making its first computer. Computer will do mathematical calcul. 
tions as well as language translations. First application will be 
searching for hitherto unknown mineral deposits in Hungary. 


An experimental program of automatic sorting and cancelling is now 
underway in Great Britain’s Government Post Office. Observers re 
port method may revolutionize world postal systems and will definite 
ly have unlimited possibilities in accounting, computing and other 


sorting procedures. 
a 


Nobel Prize Winner Dr. William Shockley told 1958 Transistor and 
Solid-State Circuits Conference in Philadelphia that a new electronic 
revolution may be in the making with the conventional transistor be 
ing replaced by a new form of transistor diode that costs less to pro 
duce and gives superior performance. 


To track missiles, satellites and future manned vehicles, Cook Elee- 
tric Co. of Chicago is rushing to completion an unspecified number of 
Astrodomes—automatic, mechanical “houses” for highly complex 
and valuable instruments. They will be shipped (date withheld) to 
White Sands Proving Grounds. 


If barriers of high purchase, maintenance and operation costs can be 
hurdled, magnetic recording instrumentation will become a first- 
string player in geological search and research. 


Look for transistors to replace magnetic amplifiers in main coolant 
instrumentation for shipboard nuclear reactors. Advantages: Im 
proved performance; reduced cost, size and weight; high reliability. 


National Society of Professional Engineers is pushing for creation of 
a Federal Space Exploration Commission with full power and I 
sources to undertake long-range space programs. 
Watch for Engineers Joint Council to come up with firm policy state 
ments on education for national security and recommendations to end 
what they cite as “gross misuse of engineering manpower through 
outmoded government manpower policies.” 

(Please Turn to Page 10) 
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INDICATING, CONTROL & ALARM SYSTEMS 


For Precise Pressure Measurement at Lower Cost 


Compu-Tran quality and performance meet the 
requirements of chemical, petroleum and industrial 
processing—at a price as much as 25% less than 
similar devices! Look at these features: 


Accuracies to 42%* Long Wear Life—Corrosion 
Resistant Models * Vacuum and Pressure 
Ranges from O-15 to O-3000 psi * Resist- 
ances from 300 to 5000 ohms * Response 
time full scale SO milliseconds * Small 24" Size. 


Compu-Tran pressure transmitter is a pressure 
pick-up which converts pressure inputs to exact 
Proportional electrical equivalents. It monitors 
pressures with the same simplicity that a thermo- 
couple monitors temperatures. 


This IRC transducer is adaptable to any standard 


null balance potentiometer or scanner calibrated in 
millivolts; it can be converted to make its output 


compatible with other outputs feeding a recorder 
or indicator. Installation is simple and uses existing 
instrumentation and power supply. 


High level signal is adequate to drive input of high 
speed analog-digital converter or for use in control, 
telemetering, etc. without adding a high gain ampli- 
fier. Millivolt Output Converter and other special 
features available. 


Write for New Bulletin R-ta 


INTERNATIONAL RESISTANCE COMPANY 





COMPUTER COMPONENTS DIVISION 
Dept. 471, 401 N. Broad St., Philadelphia 8, Pa. 
in Conada: international Resistance Co., Lid., Torento, Licensee 
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WHAT’S NEW IN THE INDUSTRY (Continued) ————-__ 


Sales Picture Final financial reports from instrument companies show mixed Sales 
and profit picture for 1957. 


Robertshaw-Fulton Controls came through with a net of $2.59 Der 
share against $2.55 in 1956. | 
Net sales of $7,000,454 and net income of $290,465 for six months 
ending January 31, 1958 at Perkin-Elmer compare with $4,885,658 h 
sales net and $265,475 income net for same period last year. 

Net income for Minneapolis-Honeywell declined $1,096,522 despite ip. 
crease in sales. 

Victoreen Instrument’s profit of $303,292 on sales of $3,173,177 cop. | 
trast sharply with the net loss of $297,537 on sales of $1,709,147 jy 
1956. 

Sales for Magnetics, Inc. increased 34% over 1956. As a result of 
product improvements and new products, number of customer 
jumped 3714%. 

Worthington Corp. reports sales to profit ratio dipped to 5.1% from 
5.44% in 1956. 

While sales and earnings were up, unfilled orders at end of 19] 
($8 millions plus) formed the largest year end backlog in Consol. 
dated Electrodynamics’ 21 year history. 


® ' 
Great Expectations Varian Associates looks for sales in calender 1958 to rise to be 
tween $18 and 20 millions, according to H. M. Sterans, president. 
Company officials at Texas Instruments estimate sales for first quar. 
ter 1958, ending March 31, will be “close to $20 millions.” 


New Companies Add to the roster of new companies: A. W. Haydon’s new venture— 
Haydon Instrument Co. which will manufacture and design new ( 
electro-mechanical devices; American Measurement and Control 
Corp.; and a Puerto Rican subsidiary of Industrial Instruments, Ine. 


@ 


Mergers Pending CEC-Cenco merger is off. No detailed information available, 
but companies report difficulty “in merging the personalities of the 
two organizations into one.” 

Allwac Computer Co. has been taken over by El Tronics, Inc. 
Cutler Hammer and Airborne Instruments will merge through a 
share for share exchange. 


Richard H. Frost, president of National Pneumatic Co. reports at- 
quisition of Connecticut Telephone and Electric Corp. 


' 


. wastes e a. of es wm 


Contracts A $4.3 million Airways Modernization Board contract goes to General 
Precision Laboratory, Inc. Contract calls for design and development 
of experimental semi-automatic data processing equipment. 

U.S. Navy has awarded contracts totaling $17 millions to Librascope 
for digital computers to be used in ASROC and CP-209 Systems. 
Siegler Corp. has just completed a prime R & D contract for a combi- 
nation data processing and closed circuit TV system for Navys 
Polaris. 


 ] 
Stepping Up _ Baird-Atomic, Inc. will launch a nation-wide expansion program of 
their atomic instrument line. 


Shand & Jurs Co. is stepping up its R&D program to develop remote 
supervisory control systems for petroleum and chemical process I 
dustries. 
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New! KIN TEL’s true differential DC amplifier... 


output 
driver 
amplifier 


input 
chopper 
amplifier 
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completely isolates input from output! 


AMPLIFY MICROVOLT-LEVEL DATA SIGNALS 


New transistorized differential DC amplifiers provide ex- 


tremely high common-mode rejection, very low drift, high 
output capability, and excellent stability and linearity... 


all unaffected by load or gain changes. Ideal for thermo- 


couple amplification, they eliminate ground loop problems ; 
allow the use of a common transducer power supply; per- 
mit longer cable runs; drive grounded, ungrounded or bal- 
anced loads, and can be used inverting or non-inverting. 
The 114A is the perfect instrumentation amplifier. 


AMAT rier 


BRIEF SPECIFICATION 114A DIFFERENTIA 
® 120 db common-mode reject Se 


® Gain of 10% 








STANDARD WIDEBAND DC AMPLIFIERS can be used single- 
ended or for floating input applications. An operational 
version permits the user to employ his own feedback net- 
works to limit bandwidth, generate transfer functions, 
obtain specific gains and perform integrations. Specifica- 
tions for the 111 series, Wideband DC Amplifiers include: 
<2 pv drift; <5 pv noise. +35 V, +40 MA output. 100 K 
ohm input, 1 ohm output Z; 1.0 uf allowable output cable 
capacity. 0 to 1000 gain in ten steps, with continuous 
1 to 2 times variation of each step. Gain accuracy (freq. 
response) +1.0% DC to 2 KC, <3 db down at 40 KC. 


ALL KIN TEL DC AMPLIFIERS feature integral power sup- 
plies, convenient plug-in mounting and KIN TEL’s proven 
chopper feedback amplifier circuitry for unsurpassed 
stability, accuracy and reliability. They have accumu- 
lated over 500 years of operating time, and in one instal- 
lation alone have logged over a million hours of trouble- 
free operation. Records like this are the result of strin- 
gent quality controls, thorough testing and calibration, 
and years of experience in the design and manufacture 
of thousands of chopper stabilized DC amplifiers. 

FOR GREATER ACCURACY, SIMPLICITY, RELIABILITY, and the 
elimination of carrier system balance problems, replace 
complex carrier systems with a KIN TEL packaged “plug- 
in” DC instrumentation system — complete from input 
transducer to output device. 


Over 10,000 KIN TEL instruments in use today! 


A Division of Cohu Electronics inc. 


Representatives in all major cities. 

Write today for demonstration or literature. 
5725 Kearny Villa Road, San Diego 11, 
California, Phone: BRowning 7-6700. 
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NEW PRODUCT NEWS 





Model PZ-14 





Model PZ-6 


Single Kistler Transducer 
Measures Pressures, Rates, 
Forces and Acceleration 


Precise measurements of diverse pressures, 
pressure rates, differential pressures, forces, 
vibration and acceleration can now be 
made with one Kistler SLM Transducer. 

Providing advanced instrumentation for 
engines, compressors, shock tubes, gun 
tubes, rockets, hydraulic and pneumatic 
systems, the self-generating, crystal-type 
SLM Pressure Pickup (Model PZ-14) per- 
forms as follows: Measures pressure or 
pressure rate directly; displays all pres- 
sures from full vacuum to 3000 psi 
(100,000 psi with adaptors); covers fre- 
quency range of 0 to 50,000 cps; operates 
continuously at 600° F; withstands in- 
termittent gas temperatures to 3000° F; 
indicates .1 psi variations at any pressure 
level to 3000 psi; measures fast pressure 
transients; makes short term measurements 
of static pressures. The SLM Miniature 
Pickup (Model PZ-6), of the same basic 
design as the PZ-14 Pickup, achieves re- 
sponse times approaching one microsecond. 

Transient differential pressures can be 
measured precisely at distant points by 
using two SLM Pressure Pickups opposite 
polarity. When pickup cables are joined, 
signals automatically add or subtract. An 
Accelerometer Adaptor with a mass, spring- 
loaded against the crystals, converts the 
standard SLM Pickup into a precision 
Acceleration-Vibration Indicator. Static 
calibration is accomplished by turning it 
upside down in the earth's gravity field, 
generating a 2G signal. 

Utilizing a Force Adaptor, the SLM 
Pickup precisely measures forces to 300 
Ibs. with less than .005” deflection, and 
.1 Ib. variations at any level. Larger forces 
may be accommodated by using several 
pickups with their signal leads joined. 

SLM Pickups are coupled to oscillo- 
scopes or recorders with electrostatic 
amplifiers e.g. Kistler Piezo-Calibrator-Am- 
plifier units. A new Amplifier-Calibrator 
(Model PT-14), single or two-channel 
rack mounted, has fast response (0 to 
200,000 cps), high gain (20), and low 
output impedance (7000 ohms). For com- 
plete information, request Bulletin S-114. 

Kistler Instrument Corp., Dept. 1S. 
15 Webster St., North Tonawanda, N. Y. 
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* Union Leader Asks 





Pittsburgh Press: 2/27/58. 
Charles C. Levey, Building Service 
Employees international vice presi- 
dent, in addressing an emergency em- 
ployment meeting of the Western 
Pennsylvania BSE Joint Council last 
night, charged that the impact of 
automated production, processing, 
fabricating and servicing as a job dis- 
placement factor has not been at- 
tacked in any substantial manner by 
Government, industry or labor. 
“Automation has been reducing 
the nation’s work force by better 
than one and a half million persons 
a year for the last several years,” Mr. 
Levey declared. The BSE official 
charged that industry had ignored 
the “breaking point” and declared: 
“It is our firm belief that if this re- 
cession is to be prevented from de- 
generating into a major depression 
comparable to the panic of the late 
20’s, there must be a moratorium on 
the application of manpower-substi- 
tuting automated industrial devices 


As a refutation of this still- 
too-frequently voiced, obsolete 
and biased opinion, ISAJ re- 
produces below excerpts from 
remarks by Lloyd Slater, execu- 
tive director, Foundation for In- 
strument Education and Re- 
search, at the Press Conference, 
12th ISA Annual Conference-Ex- 
hibit, Cleveland, Ohio, Septem- 
ber 1957. 


Answers to the 
Doom Prophets 


Systems engineering for instrumen- 
tation signals the coming of age of a 
powerful new engineering science. 
Its stature is clearly revealed in the 
conception and performance of our 
new defense systems; it is the catalyst 
of large-scale industrial productivity; 
it is the tool for pushing ever forward 
our research frontiers; it is recognized 
by educators as a distinct and fruitful 
new discipline in our college curricula. 


Now, scientists and engineers hay. 
long been aware of the impact of this 
systems technology. But what of the 
man-on-the-street? How does the 
“systems” and “automation” Concept 
affect him personally? If he is mp 
skilled, will he be displaced from bis 
job? If he is non-technical, will he 
lose his business ?If he is non-politigal, 
will he become a forgotten man ing 
complex automatic whirl of govem. 
ment spending and red tape? 

Many prophets of doom have raised 
and gloomily answered such questions 
while this new field of engineering. 
science was taking shape over the past 
10 years. Today, in the sober light of 
experience, are here given some brief 
answers to these prophets of gloom. 





On Job Displacement. Propheg: 
“Automated machines and processes 
will result in manless factories and 
wide-spread unemployment”. 


Industry has indeed seen some job- 
displacement due to incoming auto 
matic machinery and processes. Econo- 
mists have discovered, however, that 
the very adoption of expensive auto 
matic equipment by industry spurs an 
expanding economy; the need for new 
workers in new plants grows inversely 
with the need for less workers in exist” 
ing plants. So the actual fact has been 
that workers displaced by automatic 
processes have been quickly absorbed 
by expanding industry. The individual 
suffering, so widely predicted, has been 
almost nonexistent. 


On “Lost” Industries. Prophecy: 
“Automation will make competition 
by small businesses impossible; they 
will disappear, and only big compamiss 
will survive”. 

One fact that completely escaped 
the pessimistic seers was the industrial 
diversification that this automation 
would create. Instead of “losing” i 
dustries instrumentation has created 
new ones. There are an estimated 
2500 companies, most of them with 
less than a few hundred employees, 
which specialize in manufacturing 
equipment for measurement and auto- 
matic control. Twenty years ago this 


(Please Turn to Page 16) 
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M-S-A Carbon Monoxide 
Analyzer 













M-S-A Combustible 
Gas Analyzer 


Low-cost deflection type unit for 
automatic, continuous, high 
speed, accurate analysis. De- 
tects one componentin a simple 
or complex mixture of gases or 
liquids. Unitized construction 
makes maintenance easy. All 
controls readily accessible on 
front panel. Write for detaiis. 


Single or multipoint cabinets 
designed as alarms or recorders 
are available for detecting or 
measuring low concentrations 
of carbon monoxide in air. Meas- 
urements are based upon meas- 
urementof heat of oxidationwhen 
sample is drawn through granular 
catalyst. Write for details. 


Adaptable for use with any gas 
or vapor of which the explosive 
range, and molecular weight are 
known. Applications extend to 
all industries where combusti- 
ble fluids are employed. Now 
available with remote filament 
heads specifically adapted to 
high temperature applications. 
Write for details. 
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M-S-A Oxygen Indicator 


Simultaneously uses thermal 
conduction and thermal convec- 
tion to provide simple, accurate, 
physical measurement cf a 
single component in a complex 
mixture of gases without inter- 
ference from otherconstituents. 
Can be used in many gas mix- 
tures. Write for details. 








For precise, continuous meas- 
urement of oxygen content of 
inert and combustible atmos- 
pheres in chemical, metallur- 
gical and petroleum industries. 
Provides means for improving 
safety of utility operations and 
controlling pipeline corrosion. 
Write for details. 








Detects trace moisture in air or 
gas streams. Operation is based 
on measurement of the heat 
energy exchanged when a gas 
is adsorbed on or desorbed 
from the surface of a solid ad- 
sorbent. Can be calibrated for 
various ranges from O to 10 
parts per million up to several 
percent. Write for details. 


M-S-A Water Vapor Recorder 
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ti | This line-up of M-S-A Gas Analyzers can 
yeen 
help solve your process stream problems 
es M-S-A Gas Analyzers have earned a sound reputation The experience and service we can bring into play 
hey for on-stream accuracy and dependability while solving may provide the breakthrough you're looking for in 
alas a myriad of complex control problems. Chances are, successful process stream control. Our thirty years in 
some of the problems confronting you now have the business of gas analysis instrumentation are worthy of 
already been solved for others, with one of the basic your consideration. Get in touch with an MSA Instru- 
rial units described above. ment Specialist for details, or write for helpful literature. 
ion 
in- 
ced 
ed INSTRUMENT DIVISION 
ith MINE SAFETY APPLIANCES COMPANY 
és, Pittsburgh 8, Pennsylvania 
ng At your service: 76 Branch Offices in the United States 
10- 
ris 
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planning with Enaecone pays off! 


Here are two engineers—J. C. Van Groos, EACOR West Coast 
Representative and Lou Damieson of Cubic Corporation, Electronic 
Equipment Manufacturers, San Diego, California—exploring specific 
application possibilities for the use of EMCOR equipment. 

By working together, they develop the most versatile arrangement 
of the EACOR MODULAR ENCLOSURE SYSTEM’s functional and 
structural qualities. This is a good example of how joint-planning by a 
qualified EMCOR sales engineer and a customer's engineer pays off. 

Through this same close association, EACOR engineers are con- 
stantly alert to the environmental demands and human engineering 
requirements of the Instruments and Electronics Industries. 

Discover today how EMCOR Engineering “Know-How” can work 


for you! 


ORIGINATORS OF THE MODULAR ENCLOSURE SYSTEM 








WRITE TODAY FOR 


YOUR COPY OF 
CATALOG 105 


TP EMCOR Fite Mar Vase) lea) Ue 


ae 


630 CONGDON, DEPT. 
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(Continued from Page 14) 
industry consisted of only a few 
pioneers. Today close to 300,009 
employed in making, selling and “a 
icing instrument equipment and ap. 
other 100,000 trained technicians and 
engineers are out in industry and de 
fense applying this equipment in 
automatic systems. In 1956 the tot 
annual sales of instrumentation Ws 
an estimated $6 billion; a major new 
industry took its place on the Ameri. 
can scene. 


On New Skills. Prophecy: "Getting 
workers to adjust to the new tech. 
nology will be difficult; mature people 
do not easily learn new skills.” 

Running and maintaining the new 
automatic processes requires special 
training. The responsibility for this 
training has been taken up by some 
segments of industry with vigor— 
other industries have bogged down ip 
a union-management conflict over the 
upgrading of employees to newer, 
more exacting jobs. The problem 
isn't one of inability of the worker 
learn; in-company schools and sub. 
sidized off-hour training at community 
vocational and technical institutes has 
become a successful new form of nm 
tional adult education. A recent sur 
vey by FIER indicates that at least 
25 post high-school technical insti- 
tutes are offering evening and part 
time courses in this new technology 
to men now employed in industry 
—and that many more schools 
have plans for such courses. The 
problem, instead, is to solve the nego- 
tiations on job titles, new wage fates 
and new status that this retraining 
creates. Unlike man’s ability to adapt, 
this is not a fundamental problem, and 
it is being solved today by clear think- 
ing and a better knowledge of the new 
technology. 


On Governmental Spending. 
Prophecy: “Automation of US de- 
fense will make more and more people 
dependent on the governmental dollar; 
purely commercial industry will suffer’. 

An estimated one-half of the $6 bil- 
lion annually spent on instrumentation 
now goes to weapons and defensive 
systems. Many taxpayers and business 
people not involved with defense 
spending have questioned this expense 
and suggest that it benefits only a few 
firms. The facts reveal, however, that 
an extraordinarily large portion— 
possibly half—of the makers of im 
strumentation are involved in military 
contracts. Further, the experience and 
know-how they derive in designing 
and making these advanced defensive 
systems has upgraded both the prod: 
uct and technical personnel of these 
firms. The result has been a rapid and 

(Please Turn to Page 18) 
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Orders for DRIVER-HARRIS Nickel and 
Nickel Alloy Wire FILLED IN 24 HOURS 


If we receive your order in the morning, it will be shipped STAINLESS STEEL 


; ae OFitey Type 304 ..... aR Io .24 wire sizes from .0016 to .164 
out before evening . . . this is the new service policy of Driver- Type 316 ........sccccccccssseee 6 wire sizes from .007 to .0135 
Harris in the manufacture and distribution of 18 most fre- TYP? 330 ......ccececceeeeeeeeee 25 wire sizes from pote to poo 
. . : . . NICHROME ss asinidbiaanatseealaae 65 wire sizes from. to. 
ase cel < Nickel Alloy: ‘ire form. ' 
quently purchased Nickel and Nickel ; + <laeaaslnies ‘- NICHROME® V ......................62 wire sizes from .00045 to .289 
In addition to this new warehouse stocking program, is the CHROMAX* ___ 35 wire sizes from .0031 to .258 
improved delivery schedule for Monel, Grade “A” Nickel, KARMA* .............. ...36 wire sizes from .0005 to .036 
Inconel, R Monel and some Stainless Steels with lead time ADVANCE ne wire sizes from .0008 to .258 
reduced to only 7 days in certain cases. The following list MANGANIN ... sees ST wire sizes from -001 to .1285 
ie ailabilities Ei ee Oe 29 wire sizes from .001 to .182 
covers immediate availabilities. For complete detailed current MIDOHM*. 28 wire sizes from .00175 to .182 
listing showing all sizes and specifications, contact the nearest _ FS eer 28 wire sizes from .0015 to .182 
Driver-Harris branch — or call HUmboldt 3-4800 (New LEAD TIME FOR MANUFACTURING WIRE & RIBBON 
. ‘Ss _— As low as 10 days for 

Jersey), REctor 2-9579, 80, 81, 82 (New York City). COLD DRAWN MONEL ....................wire sizes from .001 to .1875 
ee GRADE “A” NICKEL ..................... wire sizes from .001 to .1875 

wan GEADY FOR SELIVERY COLD DRAWN INCONEL ..... .......wire sizes from .001 to .1875 
Se iiicinsnesscniucscebpesiioal 25 wire sizes from .0021 to .091 a ad wire sizes from .0285 to .204 
GRADE “A” NICKEL .............. 12 wire sizes from .0025 to .091 As low as 7 days f2r 
GRADE “D” NICKEL .............. 9 wire sizes from .005 to .015 STAINLESS STEEL wire and ribbon 
a ccewieees 3 wire sizes from .0253 to .050 Types: T-302, T-304, T-305, T-316, T-430, T-446 


INTERNATIONAL NICKEL 


Driver-Harris Company = 


MAKERS OF THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING INDUSTRIES 
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(Continued from Page 16) 
fruitful extension of military-derive 
techniques into business and industry 


INCOMPARABLE 


é On Everyday Life. Prophecy. 
“Things will get so automatic ail 
complex that one hidden, burned-out 
vacuum tube will strangle g whol 
city”. 

Rather than creating complexity, ip. 
strumentation is the answer oa 
increasingly complex world. |r con. 
trols the new forms of energy so thy 
they can be used without Catastrophic 
explosion. It reduces to manageable 
means the great masses of information 
and paperwork which threaten to 
strangle American commerce, |; 
brings precision, speed and order to 
our systems of travel and communic:. 
| tion. It is a paradoxical technology: 
| for as instrumentation—the engineer. 
| ing-science of measurement, computa. 
| tion and control—becomes more com- 
| plex, the systems it is used on become 
| simpler, more manageable and safer 
| 
| 





PILOT 





for the operator, and for the ordinary 

man-on-the-street. a 
Instrumentation, then, has profound 

| implications for the common citizen, 

| It not only protects him from the 

| enemy and gives him more goods at 

| less cost; but it also is a universal 

| technique for bringing systematic order 

| into a chaotic world. It is truly a 


indicates set point and | a ake. 
process variable at a glance! | 





| 
| Wall Street 
| Studies Automation 


Bonds and stocks of electronics, in- 
| strumentation, and automation firms 
have become such top issues in today’s 
Wall Street markets, that security an- 
alysts and investment advisors now 
need a broad knowledge of instrument 
engineering and science. So 600 


plus. . 

@ Standard proportional band 1-100% . . . also available to 150%. 
@ Proportional and differential gap actions easily selected with a 

screwdriver. | 
@ Manual réeset.r€éadily accessible. Automatic reset optional. 
@ Compact—8?¢”’ square x 4’’ deep. | 
@ Pneumatic feédback circuit with sensitivity of 1/10% and re- | 

peatability of 19%. | 


@ Available in a variety of temperature ranges; pressure ranges | strong, they are flocking back to school. 
from 0-30” H,O to 0-10,000 psi, and in vacuum ranges of | Beginning this month, under the 
0-30” Hg. | sponsorship of the New York Society 


of Security Analysts, courses in the 

basics of instrumentation will be 

taught by top men from Daystrom, 
| Inc. Included will be discussions of 
| automatic control, data-handling, com- 
| puters, and missile guidance. School 
| will start with four hours of basics in 
| electricity and electronics. Balance of 
| 
| 


No other pilot comes even close ip’a comparison of features with 
the USG Temperature or Pressure Pilot. The scope of applications 
is well beyond the range of ordinary pilots for flexibility and accu- 
racy, and compares favorably with mtch morg expensive controllers. 


Write for descriptive catalog, or get itfrom your distributor... 
his name is in the ‘Yellow Pages” of your phone book, 


f 








—- 
Ned owe 






te The 
‘Yellow Poges’ 





course will describe the hardware 
itself—electronic instruments, regula- 


| tors, calculating machines, telemetets. 

U Be TATE Ss GA U GE Even before the first course began, 
Division of American Machine and Metals, Inc. | West Coast investment men were 

Sellersville, Pa. | clamoring for a repeat in their own 


Home of the SUPERGAUGE ® | financial centers. So instrumentation 


MORE THAN 50,000 TYPES OF GAUGES « SUPERGAUGES +» SOLIDFRONTGAUGES + RECEIVERGAUGES « TEST | and automation is big news, not only 


GAUGES « RECORDERS « CONTROLLERS « TRANSMITTERS » PSYCHROMETERS ¢ AVIATION INSTRUMENTS | within industry, but in the security 


Cictn Oh tn Gated? Serdce Card markets of the nation as well. 
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Type B High-Precision Potentiometer 


RUBICON TYPE B POTENTIOMETER 


is highly accurate, easy to operate and read 


Here’s the potentiometer for general standard- 
izing work, meter and thermocouple calibration, 
precise thermocouple measurements, calibration 
of resistance networks, and other high-accuracy 
potential measurements. Very reasonably priced, 
too. 
@ Three full-scale ranges with high readability: 

0-1.6 volts, readable to 10 microvolts. 

0-160 millivolts, readable to 1 microvolt. 

0-16 millivolts, readable to 0.1 microvolt. 





SPOTLIGHT 


Use this RUBICON D-C 
GALVANOMETER with the Type B Po- 


tentiometer . . Wheatstone bridges . 
photoelectric cells . . or wherever else a 
galvanometer is used. Available in 20 models 
from 13 to 4000 ohms, priced from $75. Some 
of the features of the line: 

® Improved optics 

® Increased stability 

® Easy readability—within 0.2mm division 

© Completely parallax-free index 

© Dual 100 mm. Scale: 0-100 and 50-0-50 
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High accuracy: 

0-1.6 volt range—limit of error 0.01% of reading or 
30 microvolts, whichever is greater. 

0-160 millivolt range—limit of error 0.015% of read- 
ing, or 3 microvolts, whichever is greater. 

0-16 millivolt range—limit of error 0.015% of reading, 
or | microvolt, whichever is greater. 

Easy, precise reading—two dial switches and single- 

turn slidewire. Dial indexes all aligned at 6 o'clock for 

easy reading. Slidewire covers less than 1% of each 

range. 

Low internal resistance contributes to high stability— 

improves sensitivity in low-resistance circuits. 

Thermal emf's minimized—total thermal emf con- 

tent is less than one microvolt when potentiometer is 

used under normal conditions. 

Galvanometer damping—optimal damping obtained 

by tapping key circuitry in combination with external 

damping resistor. 

Enclosed construction protects against dust and 

fumes. All resistors, slidewires, keys and switches are of 

the sub-panel type. 


Price: $525. For complete details on the Type B 
High-Precision Potentiometer and other Rubicon 
Potentiometers, write for Bulletin 270. 


MINNEAPOLIS - HONEYWELL, Ridge Avenue at 
35th St., Philadelphia 32, Pa. 


Honeywell 


Tout we Covtiols 


HONEYWELL 








Circle 15 on Readers’ Service Card 








20 


WHAT'S 


INSIDE 


MAKES 
A BIG 


DIFFERENCE 








Vulcan diaphragms have been 
accepted and depended on for 
almost 25 years. 

Low gauges are available with 
excellent flexibility for delicate 
applications. Heavy gauges with 
high strength for rugged service 
are available in many coating 
compound types. 

Vulcan provides integrated re- 
search, development and manu- 
facturing facilities. This means 
ce xplete quality control from raw 
material to finished product; as- 
suring you that every diaphragm 
is made to strict specifications. 

A vital part of this Vulcan in- 
tegration is our research and de- 
velopment laboratory. If you have 
a diaphragm problem, we shall be 
happy to consult with you. 


Another 


ULCAN 
RUBBER PRODUCT 


Write to: Dept. J-84 
REEVES BROTHERS INC. 

Vulcan Rubber Products Division 
54 Worth Street - New York 13, N.Y. 
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» INSTRUMENTS AT WORK 


. . short stories about real application, 


900 Million Parts 


Per Year Heat Treatea 


by Centralized Control 


Faced with the job of precision 
heat-treating 900 million parts per 
year, National Cash Register, Dayton, 
Ohio, has centralized all heat treating 
controls. All existing temperature re- 
corders and controllers were removed 
from the heat-treating floor. The in- 
struments, plus 38 new Leeds and 


| Northrup Speedomax on-off duration- 


| adjusting 





recorder controllers, were 
installed in a centralized control room 
overlooking the heat treating depart- 
ment. 


One-Man Supervision 

With this new centralized control, 
it takes only a single worker to over- 
see the entire heat-treat operation, in- 
cluding carburizing, hardening, tem- 
pering, annealing, and copper brazing. 
He records incoming jobs, schedules 
heat treats, sets controlled tempera- 
tures, and posts on the chart records 
job numbers and time in and out of 
furnace. 


How System Operates 

The control room operator gets a 
job sheet for each lot to be processed. 
He pulls from his file an operations 





card giving heat-treat specs for each 
different part, from which he adjugs 
controller set-point for the furnace tp 
be used. For example, the index card 
for part 12345 might identify it as; 
gear with hardening specifications 
“quench at 1700°F after annealing « 
1700°F 10°F for 3 hours.” By | 
intercom he tells the heat-treat floor 
man that the job is ready. When the | 
job is finished, the control operator | 
again advises floor man to unload fur. 
nace, ready for the next load. 


Signal Lights Spot Trouble | 


NCR uses red, white and red pand | 
lights above each recorder to wam 
operator and help him quickly to lo | 
cate trouble between furnace and con- | 
trol room. One red light signals that 

auxiliary relay is closed; white light 
means that furnace is operating; and 
second red light glows as long « 
control loop—furnace, thermocouple, 
controller and final control element— 
is complete. To minimize lost pro 
duction, National Cash Register has set 
up systematic preventative mainte 
nance, with schedule checks of both 
control systems and furnaces. 


Over 70 recorders 
and controllers in 
this new centralized 
control room en- 
able a single oper- 
ator to oversee 
entire treating de- 
partment. 
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The Weakest Link 


Industrial automation is not yet a reality because of many factors—tops on this list is relia- 
bility. Industry wants more faith in equipment performance. As soon as the standard of industrial 
control reliability is sufficient for completely automatic operation, we will see a revolution in indus- 
trial manufacturing and processing. Electronics offer the greatest potential for significant new 
instrumentation, but it has the big hurdle of unreliability. 


As large scale automation takes over, industrial management faces the same problems that 
plague our rocket and missile programs. Authorities report 60% of guided missile failures were 


Ps traced to breakdown of electronic components, 30% to propulsion components, 7% to booster 
a components and 3% to hydraulic components. Both rockets and industrial processing are complex 
x card systems that can be stopped cold by the failure of just one of thousands of components. It makes 
it as no difference if the part is a $10 pilot valve, a 10¢ resistor or a $20,000 gyro—the equipment chain 
ations: is no stronger than its weakest link. Each element by itself may be up to rigid standards, but not 
se : good enough when combined as a system with a great variety of other manufacturers’ equipment. 
t floor | The need and demand for fantastically high standards of unit reliability mount daily. The 
en the | increase in number of conferences and papers on this subject indicates the need for stepped up 
i fen | dissemination of information and more work in this field. The general opinion is that reliability 
/ of electro-mechanical and electronic components must be approached on a more logical and scien- 
tific basis. In selecting components, the designers should strive to minimize the use of mechanical 
vl elements with their inevitable wear, and the electronic tube with its uncertain life expectancy. 
warn Magnetic and solid state components offer tremendous possibilities. The factors of component 
t0 lo design, packaging, and consideration of environment are apparently so elementary that they fail to 
+ get the logical scientific treatment they deserve. A study of the reliability concepts employed in 
light mechanics and structures will clearly indicate that electronic design engineers need to think in 
~ and terms of probability and statistics. 
i Granted that nothing is perfect, what happens when components fail? Design engineers can 
ent— provide considerably more confidence in their equipment by giving proper consideration to diag- 
pro- nosis of failure, location of failures and repair. Self checking and correcting features are legitimate 
as set and valuable aids to minimize difficulties with failures. 
ainte- 
both Parallel with new ideas in reliability there must come a revolution in maintenance. Preventive 
maintenance ideas are in for close scrutiny. Automation will require many more skilled technicians. 
Feedback of failures to manufacturers is paramount to success of maximum reliability. The hero 
‘4 who restores equipment to operation without initiating action to prevent recurrence is preserving 


unreliability. Maintenance could well become the primary management concern with automated 


process. 


Aw ac ee ochre 


The instrument manufacturer who fails to design and build maximum reliability into his 
products will serious!y impair the acceptability of even the best equipment and ideas. 


Chee til 6, 


Editor 


i ee ee ee | 
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Using frequency-response data on each unit around your control loop, 


you can synthesize its predicted performance — in real numbers — even 


before the plant is built. 


But you may find what you thought was a 


control problem is really a process problem. This method gives the 
control engineer a new understanding of what goes on inside his process. 


How to Design Control! Loops 


from Frequency Response Data 


ENGINEERS NOTEBOOK NO. 40 


by Bruce E. Powell (Member of ISA), Senior Research Engineer, California Research Corp., Richmond, Calif. 


ONE OF THE MOST CONVENIENT CONCEPTS 
in control-system engineering is that a control system 
can be represented by a block diagram. From this con- 
cept can be developed techniques for analyzing and syn- 
thesizing control systems. 

Figure 1 shows a depropanizer distillation column 
and its temperature control system, and Figure 2 shows 


*Based on a paper read at the |0th Annual New Jersey Symposium 
on Control Systems Engineering, New Jersey Section ISA, Newark, 
N. J., April |, 1958. 

















‘ BPD 
3350 BPD OVERHEAD 
135 PSIG 
$T™ 
BOTTOMS 
DIAMETER, %'-6" 
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This depropanizer column and its tem- 
ature-control system are given a step-by-step 


Frequene-espns analysis and design evaluation 


Figure |. 


UPSET, FEED RATE, OPe, Uv 








Figure 2. This is a block diagram of the column and 
control system loop shown in Figure |. 


its block diagram. The controller (dotted block) has 
two sections: the summation point and the controller 
functions. The summation point provides to the con- 
troller a signal E (often called “error signal”) which 
is the difference between the set point R, and the mea 
sured variable or feedback B. The controller functions 
are shown by a block with characteristics K;G;. The | 
relation between the output of the controller and the | 
input in the frequency domain is: 


8, K;G; (1) 


The usual jw notation is not used for convenience, but 
it should be understood that frequency response is being 
used. The constant K, refers to the frequency invati- 
ant or steady-state part of the expression, and Gy refers 
to the frequency-variant portion. For a proportional 
controller it is usually adequate to describe the controller 
by K; for the frequency range of interest. This repre- 
sents the adjustable proportional gain in terms of psi 
output/psi input. The term G; is essential to describe 
the reset and rate actions, if in the frequency range of 
interest. 

Each remaining block has similar notations. The 
valve has a steady-state gain of Ke with units of 


lb/hr of steam 
—— and a frequency-variant portion G: 
psi 


which would include the effects of the transmission line 
and control valve topworks. The process block includes 
the reboiler and column, and K3Gs represents the rela- 
tionship between output and input for all frequencies 
of interest in units of °F/lb/hr of steam. The trans 
mitter characteristics are represented by KyG, in units 
°F and includes the measurement characteristics, 


of psi 
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the loading effects of the transmission line on the trans- 
mitter plus the line itself. 

In this case upsets are shown as a feed rate change 
which enters the loop through another process block 
with characteristics K5G5 and with units of “F/gpm. 
The physical column must be represented by two differ- 
ent blocks because the dynamic effect on the temperature 
is different for the two sources of steam and feed rate 
changes.’ Another summation point is required to com- 
bine the effects of the steam changes and feed rate 
changes on the measured temperature. 


EVALUATION OF THE CONTROL SYSTEM 


Use of Open-Loop Response 


The first step in the evaluation of a control system 
is to analyze the response of the system to a set-point 
change. The most significant results are: 1. an estimate 
of the natural resonant frequency; 2. the approximate 
controller gain setting for good stability; 3. the off-set 
between the set point and variable; and 4. the need 
for reset and derivative functions in the controller. These 
results are obtained from the analysis of the open-loop 
characteristics, excluding the controller. Because only 
upsets to set-point changes are being considered in the 
first step, the input from a feed upset can be eliminated. 
The portion of the loop of interest is shown in Figure 3. 

The dynamic data must be available for each of the 
blocks shown. Figure 4 shows the frequency response 
of the transmission line and control valve. The data 
with positioner have been used for Go. (The data with- 
out the positioner will be mentioned later.) K, is deter- 
mined from the valve size. If the valve is linear and will 
pass 4800 Ib ‘hr of steam wide open, the gain Ky is 
4800 lb/hr per 12 psi or 400 Ib/hr/psi. Figure 5 shows 
the frequency response for a distillation column of the 
type to be considered which can be used as Gs. Ks 
may be available from test data, or it can be calculated 
in some cases. A reasonable value for this column 
would be about 0.07 °F/Ib/hr steam. Figure 6 shows 
the frequency response of the transmitter, including 
measurement lag and transmission line characteristics. 
The gain K, is determined by the transmitter range. 
Ifa range of 200°F is selected, the gain is 12 psi/200°F 
or 0.06 psi/ °F. 

The frequency response of the open loop of 
Figure 3 is determined by multiplying the expres- 
sions for each block together. This results in the 
product K»GoK3G3K4Gy4. The product of KeK3Ky is 
400 Ib/hr/psi x 0.070°F/Ib/hr x 0.06 psi/°F = 1:68. 
This is the dimensionless steady-state or zero-frequency 
gain for the open loop and can be located on a frequency 
fesponse plot as a reference point for plotting the fre- 
quency-sensitive portion G2G3G,. Synthesis of the open- 

response can be done graphically from the response 
of each of the blocks (Figure 7). The gain terms must 
be multiplied together and therefore can be added graph- 
ically on log paper. The phase contribution from each 


ee 
1Superior numbers refer to similarly numbered references at the end 
of this article. 
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plot must be additive and therefore is added Btaphically 
on rectilinear paper. 

The point for 180 degrees of phase shift is found s 
a frequency of 0.46 cpm. This is called the undamped 
natural resonant frequency—the approximate frequ 
at which the system would cycle if operating as a closed 
loop with the proportional gain turned too high fo, 
stability. The magnitude ratio or open-loop gain is 0:04 
at the natural resonant frequency. The approximate 
controller gain required for good stability would then 
be about 12.5 or enough to bring the product of the 
open-loop gain and the controller gain to a value of 05, 
The open-loop block diagram including the controlle 
is shown in Figure 8. The frequency response of the 
open loop, B/E, including the controller, is shown jp 
Figure 9. 

The open-loop response is necessary to obtain the 
closed-loop response as can be seen below. The equa. 
tions used are found in many references but are presented 
here to establish the continuity of the presentation. A 
single reference” has been cited because it is outstanding 
for process control. 

The open-loop frequency response that has been plot. 
ted, including the controller, is for relationship of out. 
put B to input E. In the frequency domain it is written: 


B 
‘ dows K; K2G2K3GaKyG, = KG (2) 


Use of Closed Loop Response 


To complete the closed-loop block diagram with the 
set point as the input, the summation point must be 
connected at points E and B (Figure 8). This estab- 
lishes the realtionship between R, B, and E. In the 
frequency domain, the notation is R — B = E. In the 
closed loop, with respect to a set-point change, the 
relationship is B/R which is developed as follows: 





B (+ KG) ~ 


— +. - — ——— 

R=B4 KG B KG (3) 
B KG open loop 

— <= cc a 7 er - (4) 
R | =- KG 1 +- open Icop 


In the steady-state or zero-frequency case, the G terms 
are unity and the right side of the equation becomes 


r 


——,>. If K is large with respect to unity, there 
1+K 

is very little offset between the variable and the set point, 
and a good system results. In the case of column tem- 
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which means that, for a set-point change, the variable 
will move 95% of the distance to the new set point. 
The use of reset in the controller would improve this 
approach, but there would be little justification. The 
frequency response of this closed loop with respect t0 4 
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set point change (Figure 9) shows that the high fre- 

cies from a step input are attenuated by a great 
amount, that the new control point will be reached fol- 
lowing 2 damped oscillation at about 0.35 cpm, and 
shat at steady state the variable will have moved 95% 
of the set-point change. 

With respect to an upset, the response of interest is 
C/U, or the degrees change per gpm of feed change. 
With the set point constant, the closed-loop diagram 
can be redrawn as shown in Figure 10. 

The closed loop response C/U is developed as follows: 


U—C=C (5) 
C’/C = KiKeGeKsG3KyG, (6) 
Substituting Equation 6 into 5, 


y-ct+ (K,KeGeKsGgKyG,y)C = C (1 + KG) 


(7) 
= (8 
U ~ 14+ KG 
Then U’'’ = K;G;U and Equation 8 becomes 
cS _ K;G; 9 
U ~ 1+KG (9) 


The plot of C/U is obtained graphically by a two-step 
procedure from the plot of B/R shown in Figure 9; 
first by dividing B/R by KG to obtain Equation 8 and 
multiplying that result by KsGs. The plot of C/U’ is 
shown in Figure 11. 

Note that the plot of C/U’ is similar to the response 
of a high band-pass filter. At a low frequency of 
0,01 cpm, and even further at steady state. This shows 
change in the controlled variable C. The use of reset as 
shown in Figure 11 would decrease this to 0.01° F at 
0.01 gpm, and even further at steady state. This shows 
the value of the reset mode in the controller, and is 
the reason reset is usually used. At the damped natural 
resonant frequency of 0.35 cpm, an upset of one de- 
gree at U’ would be amplified to a 2.2°F change in 
the controlled variable. Whether this is significant 
depends on the characteristics of the process block K;G; 
and the frequency of feed upsets. 

As illustration, two possible conditions for process 
block KsG; are plotted in Figure 11. The value of 
0.56°F/gpm for Ks was calculated from Ks; by com- 
puting the change in duty required per gpm of feed and 
then ratioing from the Value of Ks = 0.07 F/Ib/hr of 
steam. If Gs has the characteristic of Case I, the re- 
sponse to a feed upset C/U would have a peak value of 
0.90°F/gpm. If Gs has the characteristic of Case II, 
the response to a feed upset, C/U would have a peak 
Value of 0.08°F/gpm. These figures indicate the im- 
portance of considering the frequency of the upset and 
the attenuation of the upset with respect to the natural 
tesonant frequency of the control system. 

A careful sudy of these factors will indicate in advance 
the results to be expected after the plant is built and 
Operating. 
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Figure 9. Frequency response of: |. open loop, 
including controller; and 2. closed loop with respect 
to set-point change. 
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Figure 10. Block diagram of closed loop showing 
feed changes as source of disturbances. 
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control system to feed upsets. 
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IMPROVEMENTS TO CONTROL SYSTEM 


From the above information, the control system could 
be improved by (1) moving the natural resonant fre- 
quency to a higher value, (2) lowering the frequency 
of the upset or removing it, and (3) attenuating the 
upset a greater amount. To increase the natural reso- 
nant frequency of the system, consider the pneumatic 
system lags, temperature measurement lag, the use of 
derivative response in the controller, or even relocation 
of the measurement point to change the process lags. 


Beware of Valve Friction 


Figure 4 shows that at the natural resonant frequency 
of 0.35 cpm, the transmission line and control valve 
with a positioner have negligible phase shift. They 
therefore have little effect on the control system. With- 
out a positioner, the line and valve would contribute 
about 15° phase lag. This would decrease the natural 
resonant frequency by about 20%. While the improved 
response that the positioner offers is important, its great- 
est advantage will be obtained by the removal of the very 
damaging effects of valve friction. Valve friction seems 
to be the most common and most damaging fault that 
exists in control systems. Note that the use of elecronic 
control in place of the pneumatic system with a posi- 
tioner would not offer any advantage from a speed of 
response standpoint. 

The response of the measuring element contributes 
about 30° phase lag at the natural resonant frequency. 
Use of derivative response in the ¢ransmitter, if properly 
set, would increase the fidelity of recording the variable, 
and also increase the natural resonant-frequency by 
50-100%. It would be a worthwhile addition in this 
case. 


What About Derivative? 


Properly set derivative in the controller, could increase 
the natural resonant frequency by a factor of two as 
shown by the rather gradual slope of the open-loop 
phase curve, Figure 9. To realize this benefit, however, 
the controllers must be adjusted by trained engineers. 
In cases, such as this, where the derivative response in 
the transmitter offers such a great advantage, it would 
be preferred over the controller derivative to avoid inter- 
action between control modes caused by poorly-selected 
settings. 

The relocation of the temperature measurement to a 
point near the bottom of the column or in the outlet of 
the reboiler would offer a great increase in the natural 
resonant frequency, perhaps by a factor of 10. This 
would offer a second advantage in that the attenuation 
of the feed upset would be a maximum. The disadvan- 
tage of such a move, however, could be that the meas- 
urement is no longer representative of the split to be 
made in the column, and the objective of the plant 
would be jeopardized. 


Relieving Feed Disturbances 

Feed upsets usually exist because the source of the feed 
is another process unit which is also subject to upsets. 
A level controller is usually used to regulate the feed 





to a column. Proper design of the level control system 
will control the magnitude and frequency of the feed 
rate changes. For an adequate and economical installa. 
tion, the residence volume, range of level instrument 
and controller settings should be picked to obtain 
resonant frequency about one tenth that of the colum 
temperature control system. The results achieved, how. 
ever, will depend upon having proper controller Settings 
which, as with the derivative, should be set by trained 
engineers. 


ROLE OF THE PROCESS CONTROL 
ENGINEER 


Process plants usually are built to produce a produc 
of a specified quantity as economically as possible. Fach 
piece of equipment in the plant is designed to accomplish 
a specific objective. The process design engineer js 
usually quite familiar with these objectives. But the 
process control engineer must also know them. The 
best dynamics do not always accomplish these objec. 
tives. For example, a distillation column is designed to 
split the feed between two key components. The control 
engineer should know whether a controlled temperature 
pressure relationship alone will accomplish this objective 
or whether a composition analyzer is required. If the 
key components constitute a minor percent of the feed, 
it is quite possible that a material-balance type of con- 
trol is required with composition analyzers a necessity, 

The control engineer must appreciate also the dy. 
namic situation for the column and the differences be. 
tween steam heated, hot oil, and fired reboilers. Systems } 
which include variation of heat input to a reboiler from 
a temperature measurement in the column will vary 
widely in resonant frequency depending upon the type 
of reboiler. Once a system is selected and installed, the 
results depend upon the magnitude and frequency of 
the upsets to which it is subjected. There are times 
when the process objective has to be compromised in 
favor of dynamics to obtain a reasonable operation. But 
this is not always evident in the design stage because of 
inability to know the severity of upsets that will exist. 
The process control engineer usually must decide on 
compromise, but cannot do it without intimate know 
edge of the process requirements. Frequent and de- 
tailed discussions between the design and control engi- 
neers will resolve these points. They must work together 
to accomplish the common objective. 

Control engineers often state that if only they could 
have command of the design, there would be no more 
control problems. This may be true, but instead of 
control problems there may be process problems. The 
best way for the control engineer to get his points across 
is to be able to speak the design engineers’ language. As 
the control engineer assimilates more process know-how, 
the barriers between himself and the process enginett 
will break down naturally, and he can reach his peak in 
effectiveness. 
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Figure |. Location of strain gages on Bour- 
don tube. (Note: SG means strain gage.) 


A Strain-Gage 





- Transducer for Bourdon Tubes* 


It is often desirable to have a permanent chart record of pressure or 
temperature, as well as indications. Here is an easy way to convert any 
Bourdon-tube type instrument into an electrical transducer with pro- 
portional signals acceptable to a standard self-balancing recorder. 


by Loren E. Bollinger (Member of ISA) 
Rocket Laboratory 
and Aeronautical Engineering Department 


Ohio State University, Columbus 


IN MANY EXPERIMENTAL TESTS and produc- 
tion processes, Bourdon-type gages are used for meas- 
uring pressures and temperatures (vapor-pressure type). 
While sometimes indication is adequate, continuous re- 
cordings are needed in other systems so that more de- 
tailed analyses of fluctuations can be made after the 
test is finished. 


Transducer Provides Indications Plus Record 


Several commercial recording instruments are avail- 
able. However, most transducers which provide elec- 
trical signals proportional to the measured pressure or 
temperature are entirely separate from the indicator. 
In effect, a duplicate measurement of the variable is 





“This research was supported in part by the United States Air Force 
under Contract No. AF 33(616)-2078, monitored by the Aeronautical 
Research Laboratory, WCRRD, Wright Air Development Center, with 
The Ohio State University Research Foundation. 
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made, which increases instrument cost and complexity. 
The desirability of combining visual indicating with 
electrical transducing in a single instrument is obvious. 


This paper describes a transducer which incorporates 
these two desirable features, visual indication and elec- 
trical signal generation, in one unit. A standard, com- 
mercial Bourdon-type indicator is modified by attach- 
ing strain gages to the Bourdon tube to provide simul- 
taneous visual and electrical signals. No additional 
mechanical devices need be coupled to its shaft or link- 
age arm. The electrical signal can be transmitted over 
relatively long lines to remote indicators (voltmeters 
or milliameters) and/or to recording instruments. Thus 
the same pressure indicated on the gage can also be 
recorded simultaneously for later evaluation. 

Some commercial Bourdon gages are sufficiently ac- 
curate for many applications. Such gages are available 
in ranges from 30 inches of mercury vacuum to almost 
100,000 pounds per square inch (psi). Coupling elec- 
trical transducers to Bourdon gages causes no noticeable 
decrease in gage accuracy or calibration. 

Bonded strain gages are attached to the elliptic 
Bourdon tube so that one strain gage is in relative com- 
pression and the other in relative tension when pressure 
is applied to the Bourdon gage. These two strain gages 
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Figure 2. Strain gage circuit. 

are then connected into a balanced bridge circuit, the 
output of which is fed to a recorder or indicator. A 
suitable oscillator or d-c source excites the bridge. 


Experimental Performance 


A 0 to 160 psi Ashcroft pressure gage was chosen 
for evaluation tests . Baldwin-Lima-Hamilton type A-7 
strain gages were fastened to the elliptically-shaped tube 
at three locations (Figure 1). References 1 and 2 offer 
information regarding the electrical bridge calculations 
and other performance criteria which are required to 
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Figure 3. Pressure transducer calibration for strain 
gages located at tip of Bourdon tube. 


select the appropriate strain gages and to design the 
associated circuitry. These three strain-gage locations 
were selected for the tests so strain-gage performance 
at these locations could be measured and the optimum 
location chosen for future installations. 

The electrical circuit used is shown in Figure 2. Ad- 
justable bridge current was provided by the use of a 
20,000 ohm 10-turn potentiometer (Helipot). In 
addition, an adjustable and reversible zero-shifting volt- 
age was made available from the 10,000 ohm, 10-tum 
potentiometer powered by a 11% volt battery. During 
any test, strain gages numbered | and 2, or 3 and 4, of 
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s and 6 (Figure 1) were used in the bridge circuit 
shown in Figure 2. 
Since the output of a bridge circuit using two active 
strain gages is 
4B. = R,°-1-+-K->: de 
where AE, is the change in output voltage, Ry, is the 
strain-gage resistance, I is the gage current, K is the 
gage factor of the particular strain gages used, and Ae 
is the change in strain on the surface of the Bourdon 
tube. It can be seen that for any given location and 
e, the bridge output can be increased by raising 
the gage current. This procedure is limited by the 
maximum current that the particular strain gage can 
carry safely. Consult specifications for the particular 
type to determine the limiting value of current. 
Details on calculation of stresses and strains in ellip- 
tically-shaped tubing like that used in fabricating Bour- 
don gages can be found in Reference 3. 


Results of Tests 


Results of the evaluation tests for the three strain- 
gage locations are graphed in Figures 3, 4, and 5. Five 
different values of bridge current were employed. The 
relationship of the bridge current to bridge output 
can be seen easily from these three figures. To show the 
effect of strain gage location, Figure 6 was prepared. 
Only one value of bridge current is needed to show this 
dependence; all other values of bridge current show a 
similar relationship. 

It is obvious from Figure 6 that the maximum out- 
put was obtained with the strain gages located at the 
center of the Bourdon tube, that is, strain gages num- 
bered 3 and 4 (Figure 1). Since the bridge output is 
maximum from strain gages located at the center, the 
surface strain at this location on the Bourdon tube is 
higher than at either the base or the tip positions 
Thus, to secure maximum output voltage for a given 
strain-gage current, the strain gages should be placed 
near the mid-portion of the elliptic tubing. Auto- 
matic temperature compensation is ensured as long as 





Figure 6. 

Effect of strain-gage 
location on output 
signal for a bridge 
current of 25 
milliamperes. 
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Figure 5. Pressure transducer calibration for strain 
gages located at base of Bourdon tube. 


the top and bottom sides of the Bourdon tube are at 
the same temperature. 

The use of strain gages on Bourdon pressure or 
temperature indicators is a convenient and inexpensive 
way to get an electrical signal proportional to the meas- 
ured variable while at the same time retaining visual 
indication, without using two instruments. Calibration 
of the visual and electrical systems can be accomplished 
simultaneousiy using standard procedures. The attach- 
ment of the strain gages to the Bourdon tube does not 
detract from its performance characteristics 
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THE FIELD OF INSTRUMENTATION 
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Instruments for Education. North 
western University, Evanston, Illi- 
nois, will soon receive this first of 
Nuclear Chicago's completely 
equipped nuclear engineering lab- 
oratories. Nuclear detecting, meas- 
uring and recording instrumenta- 
tion is part of the ‘package 
which includes instructions, experiments, and even help 

to a school in obtaining AEC funds and materials. 

Over 30 experiments can be performed with this uran- 
ium subscritical reactor and its instrumentation. 





Ups and Downs — of its elevators are studied 
by Westinghouse in an eleven-story test tower | 
at Jersey City. Car velocity, acceleration, 
generator voltage and relay response-time are 
recorded for engineering analysis on this Brush 
Instruments portable recorder. Elevator divi- 
sion development engineer A. O. Lund checks 
actual elevator performance against pre-set 
commands both recorded on the chart. 








Explorer's Nose. This is the nose cone of US 
Army's Explorer Satellite now orbitting our 
earth every 115 minutes. The |3-ounce cone 
was fabricated of 430 stainless steel to exact- 
ing thickness — from .094"' at its blunt end to 
.013"' at its edges. Here in the plant of Lodge 
and Shipley, Cincinnati, a technician checks 
wall dimensions with Branson Ultrasonic res- 
onance gage. Trace on Vidigage cathode-ray 
tube (rear) shows thickness directly. 
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Foreman's Counsellor. Members 
of the USSR Central Iron and 
Steel Research Institute designed 
this semiconductor electronic 
computer to aid foremen in op- 
erating blast furnaces. Machine 
determines optimum gas content, 
temperatures at various furnace 
points, and blast pressure, tem- 
perature and humidity. Institute 
researchers V. Basov (left) and E. 
Zhilko are putting a typical prob- 
lem into the calculator. 
} 
Brain Waves. Shari Weber, 4, youna sub 
i riber to Michigan's Blue Cross hospital serv- 
: ice, is amazed that all her vital statistics can be 
} recorded as waves on this bit of magnetic 
died | tape. Twenty reels of 3-inch tape store all data 
wer | n 3!/5 million people; any member's history 
ion, can be found in two minutes. New "brain 
are by Datamatic Division of Minneapolis-Honey- 
— well, can make 25,000 record chanaes daily. 
ivi- 
acks 
-set 





Visibility Unlimited. Splendid examples of ad 
vanced human engineering are these new air- 
craft instruments by Sperry Gyroscope. Ab- 
solute uniformity in lighting and brightnes 
ratios are revealed by this unretouched photo. 
These three instruments, combining the func- 
tions of six conventional meters, will be used 
on the upcoming jet airliners Douglas DC-8 
Convair 880, Boeing 707, Lockheed Electra 
and Fairchild Friendship. 
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Figure |. Model M-2 with 
chassis pulled out. Novel 
point-to-point wiring permits 
wiring boards to be swung u 
for test and service yet avoids 
troublesome connectors. 


A New 
Approach 





to Analog ~=— Digital Conversion 


This new analog-to-digital and digital-to-analog conversion system, 
being completely transistorized, has no moving parts, is small in size 
and uses little power. By performing such arithmetic as calibration in 
the process of conversion, it greatly reduces the number of data chan- 
nels required in many engineering test and telemetering applications, 


by Max Palevsky, Vice President & Director 
Packard-Bell Computer Corporation 


Los Angeles, California 


IN RECENT YEARS, ANALOG-TO-DIGITAL and 
digital-to-analog converters have become increasingly 
important in data gathering and processing systems. 
The reasons are various: as the accuracy of measuring 
devices increases, digital data handling techniques are 
required in order to preserve, during processing, the in- 
formation content of the raw data; in addition to ac- 
curacy, digital techniques afford a fast and in many cases 
a relatively inexpensive means for reducing data to a 
form that is readily usable; instrumentation and control 
systems employing both digital and analog techniques 
generally require computations that can be performed 
only on homogeneous data; on the other hand, certain 
classes of mathematical operations are best performed 


*From 6 paper read to the analog-digital, digital-analog panel of 
The Data Handling Workshop, ISA |2th Annual Conference, Cleve 


land, Ohio, September 10, 1957. 


using a combination of analog and digital equipment 
with appropriate interconnecting conversion equipment. 


Basic Element 


The Multiverter system (Figure 1) is a series of com- 
pletely transistorized conversion devices that provide for 
the wide range of equipments and systems in which 
conversions between voltages and numbers are required. 
The basic element of the system is a digitally-controlled 
voltage-divider with either 10,000 (decimal) or 16,000 
(binary) possible settings. The output of the divider 
is the product of the digitally-controlled resistor setting 
and the impressed voltage (Figure 2). In the standard 
converter, the speed is 4 microseconds and accuracy 
is 01%. A special 11-bit version has been designed 
which is smaller than a pack of cigarettes. 

An analog-to-digital converter is constructed by com- 
bining the voltage divider with a comparator and the 
appropriate control circuitry (Figure 3). Rather than 
a product, a guotient is generated in this case. Not 
that incoming voltage V; can be the sum of several volt- 
ages providing that each signal is of constant, but not 
necessarily equal, impedance. 
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Conversion : Incremental or Whole Number 


The manner in which the register that holds N is 
controlled determines the type of conversion: if the 
register is essentially an up-down counter, the result 
is an incremental conversion in which the number in the 
register follows the variations in the quotient V;/V2; 
if the register is set one digit at a time by comparing 
the appropriate output of the divider with the incoming 
voltage, the result is a whole number conversion. 


Both types of converters are available in the new 
device because each has advantages that make it appro- 
priate to certain types of systems. The whole-number 
conversion scheme does not depend upon changes from 
a previously held value and so lends itself to multiplex- 
ing and to abruptly-varying voltages. On the other 
hand, incremental conversion provides a high informa- 
tion rate for a single channel, with the restriction that 
the volts-per-unit-time change of the input voltage does 
not exceed the rate which the counter can follow. This 
restriction has been greatly mitigated in this new incre- 
mental converter by providing for an automatic shift in 
the counting position whenever the error signal out of 
the comparator exceeds a specified value. A shift of 
n places results in an increase of 2" in the rate at which 
the difference between the incoming and the fed-back 
voltage goes to zero. For example, if the error out of 
the comparator exceeds 16 times the value of the incre- 
ment of voltage change that results from a single step 
of the counter, the counting position is shifted from 
the 14th to the 10th position of the counter. When 
the error again becomes small, the counting position is 
automatically shifted to the least significant position. 
Thus, bandwidth and precision are automatically ad- 
justed so as to yield maximum accuracy. 


Note that the value of the error voltage which signals 
a shift in the counting position is not absolute, but 
rather is a function of the voltage across the voltage 
divider. Therefore, if the shifting circuits are to operate 
properly, their thresholds must vary with the change in 
voltage across the divider. The limiting factor in the 
scheme is the sensitivity of the comparator. The new 
incremental comparator has a sensitivity of less than 
one millivolt. 


A Variety of Functions 


In addition to the schemes shown in Figures 2 and 
3, the pieces of this new system can generate a variety 
of functions. (Figures 4 and 5). Because of the ver- 
satility of the Multiverter system, it can perform many 
functions not normally done by converters. Digital-to- 
analog converters, for example, are being used to provide 
for coordinate transformation in a guidance system now 
under construction. Sine and cosine values, generated 
by coded discs attached to rotating shafts, provide the 
digital terms, while range information, as voltages, are 
Placed across the resistive matrices. The resultant volt- 
ages represent the resolved distances. Here, and through- 
out this system, optimal results are obtained by matching 
digital and analog modes of computation and transduc- 
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Figure 2. Digitally-controlled voltage divider is 
heart of system. Output is NV when N is a digital 
quantity and V is a voltage. Both can be variables; 
but when V is a fixed reference, device becomes a 
straight-forward digital-to-analog converter. 
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Figure 3. 
reference voltage NV.. 
is varied so as to set NV. = V; or N = V;/Vo. 
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Figure 4. Pieces of the system can generate various 
functions. Here, a second voltage divider gener- 
ates V.V./V.. 


tion rather than by fixing on one of these and forcing 
the other to fit into an already-defined system. 

This mew converter has many applications in data 
gathering systems. If digital data links are to be used, 
the amount of information to be transmitted can, in 
some cases, be reduced by taking advantage of the con- 
verter s computational capabilities. Many variables, like 
barometric pressure, are often used only for calibration 
and are not intrinsically of interest. If the calibration 
is performed in the digitizing process, only a single vari- 
able need be transmitted. In some applications—such 
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Figure 5. Same elements shown in Fig- 
ure 4 are here connected so as to gen- 
erate \/V,/V2 as a number and \/V; V, 
as a voltage. 

















as wind loading studies, where only the sum of moments 
about a given axis is of interest—the reduction in chan- 
nel capacity can be very large. On the other hand, if 
all information is sent in analog form to a central loca- 
tion—as is often the case in aircraft and missile tele- 
metering—the data reduction process is considerably 
simplified by calibrating in the conversion process. An 
example is shown in Figure 6. 


Many other types of calibration are possible. Often 
the output of a series of transducers must all be cali- 
brated by the same non-linear function of a variable 
such as temperature. By multiplexing the outputs of 
the transducers into the new converter and simultane- 
ously into a device—such as a servo-driven non-linear 
potentiometer—that will supply a corrected reference 
across the resistance matrix, conversion and calibration 
can be done in a single operation. An even more 
interesting approach is to make the resistance matrix 
of the converter itself appropriately non-linear. Un- 
fortunately, this is possible at present only with an ex- 
tremely limited class of non-linear functions. 


Processing a-c Variables 


A final development of this new conversion system 
is the provision for processing a-c variables. In con. 
verting from analog-to-digital, the conversion can be 
triggered at the peak of each cycle if an appropriate 
trigger is available. By adjusting the voltage across the 
resistance matrix, either a peak or an rms value can 
be read. Of even more benefit is the use of a-c volt- 
ages across the resistance matrix itself. This requires 
a special set of switches, but permits many operations 
that are becoming increasingly important in control sys- 
tems. In these systems, actuating devices most often 
employ a-c signals such as, for example, the 400 cycle 
motors used in aircraft and missile systems. But to an 
increasingly large degree, some of the control variables 
are supplied by digital devices. By using a digitally- 
controlled voltage-divider with an a-c voltage across the 
resistance matrix, the output of the digital portion of 
the system can be transmitted to the actuating devices 
in a manner that is efficient in terms of size, power, 
and complexity and yet has the adequate accuracy. 
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There are only two satisfactory ways to keep instrument service rec- 


ords — completely or not at all! 


Poor instrument maintenance 


records can mislead you, and result in anything from inconvenience 
to actual danger. You'd be safer if you just went out and inspected 
critical instruments weekly and didn’t bother with any paper work. 


Good Records — Key 


to Successful Maintenance” 


MAINTENANCE LOG No. 39 


by Lloyd Clouse (Member ISA) 
Instrument Engineer 
Kimberly-Clark Corporation 


Neenah, Wisconsin 


INSTRUMENT SERVICE RECORDS must be kept 
up to date. But your system can be as simple or clabo- 
rate as needed. For example: a wall chart listing all 
your instruments down its left column and dates for 
inspection horizontally will prevent a good many sur- 
prise breakdowns, if you perform the inspections as 
scheduled and actually do the needed work. 

Above all, your instrumentmen and clerks doing this 
work must understand how important all aspects of 
record keeping are. Finding mistakes and omissions is 
dificult and time consuming. 

These are the “tools” necessary to the instrument 
maintenance record-system here presented: 

A. equipment number tags 

1. choice of equipment numbering method a 


prerequisite 
B. forms 
1. equipment data cards 
a. scratch sheets — same form 
2. job order cards 
a. scratch sheets — same form 


3. calibration report sheets 
a. options for keeping reports 
C. spare parts list 
1. factors in selection 


es 
*Based on a presentation to the Third North Central Automation 
Symposium, ISA Twin City Section, St. Paul, Minn., Jan. 16-17, 1958. 
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A. Equipment Numbering Tags 


The equipment number quickly and specifically iden- 
tifies an instrument regardless of its make or type. To 
be sure the number stays with the equipment, the tag 
must be durable and securely fastened. The best of 
several different types and materials we have tried is the 
stainless steel oval fastened to the equipment with drive 
screws. Be careful where and how deep you drill the 
holes, lest you create a leak or damage something. 

1. Equipment numbering method. 1 know of only two 
practical methods. 

First: numbering by individual items. Each recorder, 
control valve, controller, etc., is given a number from 
your series. With this method it would be well to use 
some letter prefix to segregate instrument equipment 
cards from those for electrical or mechanical items. 
Whatever you select, do mot use “I”: it is too easy to 
confuse with “one”. 

Second: numbering by systems. In this method, inter- 
connected components all have the same number and, 
in addition, each component bears a /etter coding to 
designate its function (See Table I). To me, the ISA 
standard letter coding is the only one worth considering. 
(ISA Recommended Practice RP’ 5.1 “Instrumentation 
Flow Plan Symbols”.) For example: a non-indicating 
temperature transmitter is 17-TX, the receiver-recorder- 
controller is 17-TRC, and the control valve is 17-V. 
One word of warning: keep the number of letters few 
and apply them to basic function. For instance: PC for 
a pressure reducing valve or a back-pressure regulator 
is adequate. Do not use symbols such as PRC and 
BPRV. Accessory or auxiliary items do not get a num- 
ber, although they are listed on the “Equipment Data 
Card”. 
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FIRST SECOND THIRD 
LETTER LETTER LETTER 
LETTER = PROCESS TYPE OF | ADDITIONAL | 
CODE VARIABLE READING FUNCTION _ 
A 1 A arm* “AT 
B j Control Pt. Setter 7 
TC ‘| Conductivity Control —t*™” 
S D ; ‘Der —_ i 
“H Hand (Manual) 
pres Eee 
: Time 
a. | Consistency 4 
_ —_— 
in 
B N y : Integrator : 
er: Ops ration Position os 7 s of 
p _ 
R - Sale Q rd “ Sy 
S Speed : 
me Temperature 
~ U Photometric (Light Transmission, Reflectance, Etc.) 
© _—-. - .  « °° «4x-nwtorcner | 
Throttling Device) 
Ww] Weight 
x = oe; [ Transmitter 
,  T | Relay 
Z Sheet Thickness | 
(Mass) | 
gy > oom . 
etc. 
eo | (No letter | *Follow with "h 
for blind or "lo" to show 
instrument) service 
Table |. The ISA lettering code as expanded to 


meet needs in the author's maintenance depart- 


ment. 


B. Record Forms 


The number of forms we use seems high, but I 
haven't found a way to use fewer. 
1. Equipment Data Card. This card is the keystone to 
the whole system. The scratch sheet (Figure 1) is writ- 
ten up by taking the data directly from the instrument 
in the field, and at the same time, if possible, the equip- 
ment number tag is attached. These procedures mini- 


mize the chances of error. 


We have found it good 


practice to take this “instrument census” in one easily 
defined area at a time, completing it before moving. 
For example: one process unit, one small building, or 
one floor. On the back of the sheet is noted purchasing 


information and date of installation. 


Note that the 


equipment data card (Figure 2) contains mainly instru- 
ment specifications. For flow meters, the orifice data can 
be noted on the back of the card under “additional data”. 
These cards aid in ordering spare parts, sub-assembly 
elements for changing function, or in supplying calibra- 


tion information. 


The purchasing data and installation 


dates provide easy reference in contacting the vendor 
and in telling the age of the equipment. 

It seems best to us to include auxiliary or accessory 
items with the major item to which they are closest in 


function. 


For example: a field mounted control unit 


would have its own card; and its accessory relay would 





be listed in an open corner of the same card, A last 
point: insist that the man noting this data pring legib| 

After the typed cards for some major plant division Ps 
received, the grand shuffle begins which makes double 
pinochle seem tame. First: sort cards by types of equip. 
ment. This must be done several times to set UP main. 
tenance jobs and their frequency. 

2. Job Order Cards. Setting up the job orders and their 
frequencies is the hardest part of this program. A job 
order card (Figure 3) is made out for each equipmen 
data card. If you have no previous records, you had 
better sit down with the maintenance man who knows 
the work, and write down your best estimates.* The 
extension of each item is hours per job and frequency 
per year. For instance, a condensate flow controller 
would have one inspection frequency for the measuring 
element and one frequency for the control unit. The 
time and frequency for each function of a specific instru. 
ment on a card is picked off the tabulation and noted 
after the job listed on the card. Do your writing on 
the job order scratch sheet (Figure 4) since you may 
change some items on second thought. . 
Scheduling Your Work. After the work program is set 
up on each job order card, scheduling must be done: 
we do our scheduling by the week. This requires some 
balancing of a number of factors. The number of 
scheduled man-hours per week should be between 60% 
and 75% of the available man-hours. Grouping of 
jobs is a time saver: if there are several differential 
type flow meters in the same area, it will save set-up 
time to do them in sequence. Where equipment is 
available only when the process is shutdown, the sched- 
ule must be tied to the parent equipment maintenance, 
3. Calibration Report Sheets. This form (Figure 5) 
should be filled out for both scheduled and non-sched- 
uled work, very briefly noting calibration, condition as 
found, work done, and parts used. Anytime the write-in 
fills the sheet, it is too wordy. File these sheets by some 
indexed method, or transcribe to a large card, on which 
succeeding calibration reports for each instrument can 
be compared readily. 


C. The Spare Parts List 


1. Here the equipment data cards are shuffled again— 
this time by manufacturer. Under manufacturer they are 
sorted by instrument model and/or type. Again we 
balance a number of factors to make our selection of 
spare parts to stock. Most manufacturers’ lists of recom- 
mended spare parts are fairly satisfactory. However, 
temper this with your own past history of instrument 
equipment. The quantity of any one spare part to order 
is a qualified estimate until you have accumulated 4 
year or two of parts-use history. 

Parts, components, or entire units of equipment 
should be selected to minimize shutdown resulting 
from equipment failure. When lost production time 
is worth several hundred dollars an hour, it doesn’t take 
long to pay off on the cost of a two hundred dollar 

(Text Continued on Page 48) 


“The best data on this is: ‘'How to Develop an Instrument Mainten- 
ance Department'’, Rod Lundy, Paper Trade Journal, 3/26/57. 
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spare component. What you buy depends on the sme 
of repair vs. time for replacement. A filled thermal sys- 
tem is a good example of the use of a replaceable com- 
ponent. 

Another aspect in selecting critical but expensive 
spares is calculated risk. When a nearby supplier can 
be contacted anytime in an emergency, it is less expen- 
sive to depend on buying the spare only as needed. For 
example, control valve trim: with reasonable inspec- 
tion, the time of loss of good control due to erosion or 
corrosion can be readily estimated. 


THE TECHNIQUES 
Calibration Report 


In the heading of the sheet (Figure 5) is the equip- 
ment identification. The first line is blank to receive 
the test measured value if it is different from the in- 
strument scale. For instance, a differential type flow 
meter could have a 0-150 inches of water range, and the 
scale would be 0 to 75,000 Ibs. The “as found” data 
shows how far the instrument has drifted since the last 
job. Then the instrument is serviced and/or repaired. 
Use blank columns of the form as a work sheet. Note 
the accepted calibration on the “as left” line. Then 
the next time this instrument is calibrated, compare the 
“as found” of that time to the “as left” of the previous 
time. Write in the “Remarks” section such items as 
case corroded, replace worn clock, aligned controller 
etc. 


Cost Accounting 

There must be as many ways of cost accounting as 
there are people who set them up. Usually we work 
by area and/or major process equipment charges. In 
one case, a mill used the instrument control system 
number as a charge number. This produced a very 
interesting result which will be mentioned later. I am 
speaking of labor charges: parts are a small portion 
of instrument maintenance costs. 


Warehousing of Spare Parts 

In the warehousing of the materials needed, you must 
follow the practices of your company. We separate 
materials into three classes: 1st. “operating supplies’— 
charts, ink and expendable items such as corrodible dia- 
phragms. 2nd. “maintenance supplies’—copper tubing, 
pipe, fasteners, angle iron, stainless sheet, etc. 3rd. 
“spare parts’—chart drives, thermal systems, links, con- 
trol units, amplifiers, etc. On small low cost items 
which are packaged in 6 or 50, we “buy” a package from 
the warehouse and use them at will. More expensive 
items are stocked in the warehouse and taken out against 
a charge number. In all cases, you must advise the 
warehouse people whether to automatically reorder to 
maintain a certain quantity, or to notify you of with- 
drawal so that you can reorder at your discretion, now 
or at a deferred date for which they could send you a 
reminder. 


THE RESULTS 


Now that we have set up our records system and have 
operated it for six months or more, we should see some 
results. This is what our records should do for us. 





Costs 


It is difficult to draw conclusions from time charges 
against an area or major process unit. Their Only value 
is for comparing one period of time to another. Eyen 
there a qualification creeps in. After three to five years 
operation, instrument maintenance costs tend to jp. 
crease. Environment influences the amount of mainte. 
nance required. So does type of measurement: analyzers 
in particular are troublesome. For example one of oy 
mills using the instrument system number as a time 
charge number found, after six months of Operation, 
that 11 instruments out of 700 were taking two-thirds 
of the budget. Guess what happened then! 


Maintenance Schedule & Program Revision 

For this you will have to get out the “Job Order 
Cards” and the “Calibration Reports.” With the card , 
and the work reports for an instrument, examine the 
work reports to see if the work done was needed before 
it was done, or could the time have been extended, If 
an instrument stays within a necessary calibration toler. 
ance, the frequency of calibration can be decreased. For 
example, if a valve diaphragm, packing and trim are 
in good condition over two or more inspections, then 
inspect it less often. Or, on the other hand, if a CO, 
sampling system has to be cleaned every 10 days instead 
of 15 days, then adjust the inspection periods to suit, 
You must examine each job card and its calibration re- 
ports the same way at the end of the first six months. 
Thereafter, review them annually. It is sometimes sur- 
prising what long inspection periods are practical. A 
valve on a moderate pressure-temperature application 
might go two years for a diaphragm and a trim inspec: 
tion. 


Manpower Requirements 

A check should be made on the actual manhours 
per job for your own plant, since this figure depends 
on the training, experience and working habits of your 
men, and on the test equipment they have. Using these 
revised figures, work out your own manpower require. | 
ments. Remember, the scheduled manhovrs should be 
only about 60 to 75% of your total manhours. There 
are always the installation jobs, the surprise failures, and 
the miscellaneous odd jobs. 


Spare Parts Forecasting 

Total up the spare parts used for some period, such 
as a year, from your calibration reports. This will per- 
mit adjusting the quantities to keep on hand. Items 
that are not used for a year, or for two years, should be | 
challenged. However, the time of storage is not the 
only index of protection. One of our men had an elec- 
tronic amplifier in storage. When he drew it out for 
use, it wouldn’t work, and the manufacturer's guarantee 
period had expired! After that he put the new amplifiers 
into service upon receipt and tried them for a few weeks. 
They then went back to the warehouse. 

We at Kimberly-Clark feel that this instrument main- 
tenance record system is the best means we know to 
maintain production in our mills, and to our requife- 
ments for manpower and materials. 
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Who’s to blame when products are spoiled, plants shut down, fires start or even 


life is lost — due to failures of electrical instruments? A big part of the blame 
rests on those making and testing electrical connections. Here’s a reliability pro- 
gram that will help you produce better electrical connections in your own activity. 


The “Lowly” 


Electrical Connection 


by R. George Roesch* 
The Eraser Company, Incorporated 


Syracuse, New York 


W. H. ROMBACH, Philco Corporation, has said: 
"The very existence of the electronic industry depends 
on the ‘lowly’ electrical connection”. And Dr. C. C. 
Chambers, Vice-President for Engineering Affairs, Uni- 
versity of Pennsylvania reinforced the idea: “Every one 
of us, in our nation and throughout the world, depends 
in bis daily life upon the reliability of electrical con- 
nections.” But... “we often take reliable electrical 
connections for granted”. 

After all, why shouldn't we take an electrical connec- 
tion for granted? There's nothing complicated about 
it. And because any of us can re-wire an electrical ap- 
pliance, we are prone to overlook the importance of that 
lowly electrical connection. 


Some Case Histories 


Each of you can recall many instances like the follow- 
ing where a faulty electrical connection caused loss of 
life. 

Case No. 1. A woman in Syracuse was electrocuted 
when she attempted to plug in her electric washing 
machine. Whose fault was it: the manufacturer of the 
washing machine, or of the drop-cord, or of the socket, 
or of the electrician who made the installation? 

Case No. 2. Recently several guided missiles have 
gone out of control. We know these unfortunate oc- 
currences were attributed to “component-failure’. But 
I submit that components are made up of lowly electrical 
connections. 


eee eed 
*General chairman 3rd EIA Conference on Reliable Electrical Con- 
Nections to be held 12/2/58, Dallas, Texas. Author Roesch invites 
Papers. 
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Case Ne. 3. The February 17, 1957 New York 
Times featured—"“Detective Story: Why Did the Plane 
Crash?” “Investigation of a four-engine crash showed 
that one propellor had been feathered and the other re- 
versed. This highly unusual situation was traced to a 
faulty wiring system.” Who was kidding who? None 
of you will believe that wiring systems are not checked 
out before a plane takes to the air. 





Figure |. This simple machine removes asbestos 
and rubber insulation from appliance cords with- 
out breaking or nicking multiple strands. 
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Case No. 4. American Magazine reported a while 
back a story—"I Disarmed the A-Bomb That Wouldn't 
Explode.” Two sentences caught my eye. “We had 
but one precedent—a single slim clue: eight months 
before, an atomic bomb at the Nevada test site had 
failed to detonate. Vd gone out, disarmed the device, 
found the trouble—a faulty cable connection.” 

However, in spite of all this evidence that electrical 
circuits are unreliable, the issue is still being dodged. 
If there is any other place to put the blame, it is not 
put on that lowly electrical connection. 

Just to show you how some minds work, I quote from 
a recent letter. “Considerable trouble has been experi- 
enced with fittings presently used with aluminum wiring 
on certain aircraft. Apparently failures occurred at con- 
nections. In one case, a serious fire was caused which 
resulted in a total loss of the aircraft. Although these 
fittings had apparently been passed by the Aw Force 
authorities as suitable, they do not appear to come ub 
to the requirements of this application.” 


Where’s the Fault? 


Bluntly speaking, let's ask these questions: “Where 
did the fault really lie? Was it the kind of wwe? Was 
it the kind of fittings? Was it the method of applying 
the fittings to the wire? Were the wires damaged when 
the fittings were applied?” 

After all, the causes of failures in components and 
electrical connections have been known from the first 
use of electricity. Back about 1941 General Electric 
made this statement: “It has been determined that 90% 
or more of all electrical failures occur at or near the elec- 
trical connection.” ‘That statement is still true today. 


Let’s acknowledge it. 


What’s To Be Done? 


So, what specifications will clearly define electrical con- 
nections and how they should be made; and how does 
one determine if they are truly reliable? How can 
we in the Electronic Industry guide the thinking of 
those responsible for making the electronic instruments 
and circuits upon which our very lives depend? 


COMPONENTS 


Perhaps we should start our thinking around a “com- 
ponent”. Every electronic-component is a combination 
of certain materials joined together in a specified man- 
ner and connected to a source of electrical energy. 
Therefore, every joining of the materials used in making 
the electronic-component is in reality an electrical-con- 
nection. How each joint should be made cannot here 
be defined. However, the surfaces which are to be 
joined must be “clean.” 

But Dr. Edward B. Saubestre of Sylvania Electric 
Products has pointed out: “The meaning of the word 
‘clean’ often varies from one person to another. Perhaps 
the most useful definition of clean is: freed of all foreign 
matter which could in any way interfere with the subse- 
quent operation.” This broad definition tells the whole 
story. Our problem is to apply this principle. 





If you are concerned with the reliability of joints is 
components you design, make or use, ask yourself this 
question, over and over again. “Is the quality of the 
surface of such a nature that 1 know the resulting join 
will be as reliable as it need be from now until is h 
fully served its purpose? ' 

But that question is only the beginning because you 
still will need to decide how these surfaces can best be 
joined. For example: soft-soldered joints invite your 
consideration of fluxes and solders, as well as the equip. 
ment and methods for making the joints, and for te. 
moving flux-residues after the joint is made. 

Joints made by ¢in-dipping invite the same consid. 
erations as soft-soldered joints plus the ‘temperature’ of 
the solder. Ultrasonic soldering methods may be worthy 
of consideration, because they apparently do a cleaning 
job at the same time the joint is being made and flux. 
ing-problems are nonexisent. Welding covers many 
different considerations and the subject is too broad to 
cover here. However, it is well known that certain ma. 
terials can be satisfactorily joined only by some sort of 
a welding operation. 

But regardless of the equipment, materials and 
methods used, you must always answer one question: 
“Are the metals to be joined and their surfaces of such 
a nature that they can be joined with assurance the re. 
sulting joint will be reliable?” Unless you can answer 
this question favorably right at the beginning, there is 
no use in making the joint. You'll only be hoping it 
will prove reliable. 

And, if by chance you think that component failures 
are not the result of failures of joints, let me read from 
a recent letter from the Quality Directors’ Staff of a 
large aircraft company. “At this time, we do not have 
a figure on the relative occurrence of solder-failures o 
open-welds within the various parts. I suspect that for 
tubes and electro-mechanical devices this is a fairly 
prevalent cause of fatlure.” To this I would add, “No 
electronic component is any better than the joints be- 
tween its various parts, regardless of how simple or how 
complex that component may be.” 

Yet there is more to the story, and I should like to 
deal briefly with “connections-external-to-the-electronic 
parts’, which of course leads right into the subject 
of the preparation of the ends of wires used to make 
connections. What do you think is an acceptable con- 
dition? If you think that “some damage” to a conductor 
can be tolerated, you will find many who will agree 


with you. If you agree with me and too few others, 
you will insist that no damage to a conductor can be 
tolerated. 


Maybe you work for the military. If so, you may 
take the position that so long as the work you do passes 
government inspection it is “good-enough”. I'm going 
to be a kill-joy and say, “Please don’t rely on goverm- 
ment inspection: you may be risking your life or m) 
life, if you do.” 


WIRING 


You may say,:"Our work meets military specifications’, 
and if you really feel that way, let’s look at specification 
MIL-S-252A, “Classification of Visual and Mechanical 
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This machine auto- 


Figure 2. ' 
matically cuts, strips, and bonds 


lastic insulated wire for elec- 
trical aircraft instruments at plant 
of Lear, Inc., Santa Monica. 


Defects for Wired Equipment’, 
which reads: “... when 20% or 
more of the strands are broken, 
except im seven-strand wwe, it 
shall be considered a ‘major’ de- 
fect. When two strands of a 
seven-stranded conductor are brok- 
en, the defect is considered ‘minor’. When less than 
20% of the strands are broken, the defect is classified as 
‘control’ defect.” 

Let's be honest about it. Is that a good specification? 
I say in all earnestness that it is not a good specifica- 
tion, and further that it is even dangerous to human life 
and property, if lived up to literally. You see, those 
who wrote that specification do not realize that it is 
physically impossible to “break” or “sever” even a single 
strand of wire in a conductor and avoid damage to 
some of the others, assuming the breaking or severing 
is the result of a mechanical wire-stripping operation. 

At the Second RETMA Conference on Reliable Elec- 
trical Connections, this question was asked: “In strip- 
ping the ends of copper stranded hook-up wire, it is 
common practice to assume that some percent of the 
comductor strands can be nicked or actually severed. It 
is apparently assumed the resulting electrical connections 
will be as reliable as though none of the conductors had 
been damaged. Is this assumption correct?” 

General Electric's W. J. Everts did not mince words 
when he answered: “It should not be assumed when 
individual strands of insulated conductors have been 
nicked or completely severed, that the resulting elec- 
trical connection is as reliable as one in which none 
of the strands have been nicked. Reliable operation of 
equipment can be seriously affected by unreliability of an 
electrical connection having nicked or severed strands, 
causing a reduction of current carrying capacity or inter- 
mittent changes in circuit resistance due to nicked 
strands which have broken after installation. Where a 
strand has been completely severed im the stripping 
operation, it is a pretty safe assumption that strands 
om either side of the severed one have been nicked. 
Nicked copper strands will break with very little flexing 
and with an increase in the number of strands in the con- 
struction, there will be increase in the number of nicked 
strands on either side of the severed strand.” 

That last statement is most important, because invari- 
ably when the question is raised, the other fellow simply 
says, “I'll increase the number of strands to take care 


of things.” 
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Who's to blame? Obviously it is not the designer 
who is responsible for electronic failures. The fault 
must be placed on the shoulders of those who are 
responsible for the making and the testing of compo- 
nents and wiring! 


A PROGRAM FOR RELIABLE CONNECTIONS 


What should we do to eliminate faulty electrical con- 
nections whether they be in components or wiring? 
I believe it can be summed up in a few sentences which 
could constitute a Reliable Electrical Connection Pro- 
gram. 

1. Make certain that every surface which is to be 
electrically joined is clean and undamaged at the time 
the connection is made. 

2. Make certain these surfaces are protected against 
contamination or damage from date of cleaning to date 
of use, especially against touching by human hands. 

3. Devise joining methods and materials which in 
themselves cannot contaminate the joint or damage it 
by heat or pressure. Especially suspect are activated 
fluxes designed to clean the surface, but which must 
be removed afterwards. Better not use these in the first 
place. 

4. Test your electronisms joint by joint to be sure 
each connection is electrically and mechanically sound 
and durable. This means 100% imspection—not ran- 
dom sampling. 

Remember these things: You cannot make an elec- 
trical connection:—unless the surfaces to be joined are 
physically and chemically clean/—unless the surfaces 
to be joined are undamaged! 

Thus the “lowly” electrical connection is probably 
the most important subject in the electronic field, since 
without reliable connections we will have nothing at 
all to show for our endeavors. As Robert J. Bibbero 
of AUTOMATIC CONTROL puts it, “In the military 
field, the cost of a failure cannot even be reckoned in 
dollars. A radar must detect an enemy aircraft EVERY 
time; the guided missile must ALWAYS bring down 
its target.” Please think of that statement every time 
you make a connection or strip a bit of wire. 
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On automotive chassis dynamometers, inertia effects of moving 
vehicles are usually simulated by inertia weights bolted to the 


dynamometer. These are expensive to install and awkward to 
change. G. M. Researchers developed this simple, inexpensive 
method of simulating the same effect electronically. A simple 
twist of the dial changes the amount of inertia. This is another 
“building block” in the construction of a complete indoor “road 
test” facility, controlled by a program recorded on magnetic tape. 


Inertia—Electronically 


by Roy F. Knudsen (1SA Member) 
Group Leader, Instrument Application Engineering 
General Motors Research Staff 


Warren, Michigan 


TO GET THE SMOOTH, SNAPPY PERFORM- 
ANCE everyone wants in his new automobile, engineers 
must match the more-powerful engines of each new 
model with a better transmission and drive. The ulti- 
mate test of such development is, of course, the car’s 
road performance. But frequent road tests during day- 
to-day engineering are often inconvenient and difficult 





Figure |. These large, bulky weights, being bolted 
to chassis dynamometer shaft by instrument tech- 
nician Jim Henderson, are normally used to simu- 
late effect of car's weight during acceleration. 
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to reproduce consistently. So engineers turn to the 
controlled environment of the laboratory where, with 
the chassis dynamometer, they obtain quick, reliable 
answers on engine and car performance—even under 
varying road conditions. 


The Chassis Dynamometer 


The rear wheels of the blocked automobile ride on 
two rolls; a dynamometer measures the power delivered 
to and from the rolls by the car; auxiliary devices simu- 
late the various forces—wind, acceleration, friction— 
acting against the car; and suitable controls are included 
for operating the installation. 

Inertia Simulated by Weights. To simulate the 
weight of a car, we normally have used standard inertia 
weights mounted on the same shaft with rolls and 
dynamometer. (Figure 1). The combined inertia of 
the rolls and these weights exerts an opposing torque 
on the wheels of the automobile proportional to its ac- 
celeration. Thus the engine must expend as much 
power in accelerating the rolls as it does in overcoming 
car inertia during actual road acceleration. 

Equipping existing dynamometers with _ inertia 
weights is an expensive operation, particularly so when 
there are space limitations. To solve this problem, we 
developed a simple electronic device for duplicating the 
inertial effects of the automobile just as do the massive 
and unwieldy standard weights. 


Inertia Simulated Electronically. Connected in to the 
dynamometer controls, the electronic simulator senses 
car acceleration and translates this into an opposing 
torque applied by the dynamometer itself (dynamome- 
ter on “torque control”). Controlled electrically, this 
load changes automatically with acceleration, increasing 
as the car speed increases, and decreasing to zero as the 
car speed becomes constant. Deceleration can also be 
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Figure 2. The electronic 
inertial weight simulator 
senses car speed with tach- 
ometer, converts this into 
acceleration by differentia- 
tion, and applies amplified 
result to produce an oppos- 
ing torque in the dynamom- 
eter itself. Dynamometer 
used is Nag: Electric 
200/150 250/800 rpm, 
with icdicaned ampili- 
dyne controls. 
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duplicated if the dynamometer is of the combination 
type, that is, if it can both absorb and deliver power to 
the rolls. When the car slows down, the dynamometer 
drives the rolls, simulating the car’s momentum. 


How the Simulator Operates 


A signal proportional to acceleration is obtained elec- 
trically by differentiating the speed signal with respect 
to time (Figure 2). Already installed on the dynam- 
ometer is a belt-driven tachometer generator which puts 
out a d-c voltage directly proportional to car speed, 
which is fed into the electronic simulator’s differentiat- 
ing circuit (Figure 3). As the voltage from the genera- 
tor varies with car speed, the voltage across the resistor 
varies in proportion to the rate of change of car speed, 
which is acceleration. A part of this output signal 
amplified with a d-c voltage amplifier and fed into the 
dynamometer torque-control circuit, where it varies the 
amount of torque being applied to the rolls. 


Why Electronic Simulation? 


First and foremost, electronic simulation makes in- 
stallation of inertial weights practical for many chassis 
dynamometers not presently so equipped. This is a 
feature of special importance where space is limited. 
Secondly, the relative cost of the electric inertia simula- 
tor is insignificant (approximately $1000) when com- 
pared to that of standard weights (as high as $30,000, 
if special construction is required). 


To adjust for different vehicle weights, the operator 
merely changes the portion of acceleration voltage which 
is fed into the dynamometer control circuit (Figure 4). 
By the simple twisting of a knob, the electronic simu- 
lator provides an infinite selection of “inertia-weights” 
within the range of the dynamometer. In contrast to 
this ease and flexibility, the massive steel discs normally 
used as inertial weights must be shifted and bolted into 
place, and then offer only a limited weight gradation. 


Figure 3. Electronic circuit of simulated inertia weight (heavy 
lines) including simulation of wind forces acting on car. 
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Simulating Other Forces 


With further development, the voltage amplifying 
section of the simulated inertia weight offers possi- 
bilities of receiving voltage signals proportional to other 
parameters such as starting friction. These signals can 
be used to add their effects to the torque control of 
the dynamometer (Figure 3). 

The effect of windage is available as part of the 
standard dynamometer controls by modifying the torque 
control signal by a signal proportional to the square 
of the dynamometer speed. The output of tachometer 
generator No. 1, of the permanent-magnet type, sup- 
plies current to the field of tachometer generator No. 2 
(Figure 3). Both tachometer generator armatures are 
rotated by the dynamometer shaft through pulleys. This 





Figure 5. This curve shows how closely a car's road 
acceleration was approximated by the electronic 
simulator in the laboratory wind tunnel. The prov- 
ing ground curve was supplied by Pontiac, and the 
same vehicle was tested on the wind tunnel chassis 
dynamometer. 








Figure 4. Author Knudsen js 
shown adjusting the “inertia 
weight" control of electronic sim. 
ulator (breadboard model) 4, 
match the weight of car bej 

"road tested" in this GM wind 


tunnel. 


windage control is independent 
of the inertia-weight control, 
and both can be used at the same 
time. 

The electronic simulator also 
can be used to supplement the 
standard inertia-weight of exist- 
ing chassis dynamometers. Such 
a combination would increase 
the installation’s inertia-weight 
capacity and also permit closer 
matching of the road-accelera- 
tion curve. 

The electronic simulator is not limited to the chassis 
dynamometer alone, but can be used with other dyna- 
mometers as well. In fact, during its development, the 
simulator was first used successfully to control an engine 
dynamometer, and prospects for adapting it to other 
kinds of dynamometers seem equally good. 


Road Tests Programed 


Controlling the entire operation of the dynamometer 
electronically is our next logical step. With an instru- 
mentation-type magnetic tape recorder, any conceivable 
program of road tests could be recorded on tape, and 
these signals fed into control devices which would 
duplicate these road conditions on the dynamometer. 


A Few Precautions 


Of course, in applying electronic simulation, you must 
consider the capability of your dynamometer in every 
case. To simulate acceleration and deceleration runs, of 
even up-hill and down-hill driving, the dynamometer 
must be able to “motor”, that is to deliver power, as well 
as absorb power, from the road. 

Even more important is the machine’s capacity rating; 
this must be large enough to handle the torque load 
imposed at the beginning of an acceleration run, when 
inertia is the greatest. Although momentary overloads 
during this period are permissible, dynamometer capac- 
ity still limits the size of automobile or engine which 
can be tested, and how closely its acceleration curve caf 
be approximated. You should also provide a means 
for charting the dynamometer speed-time curve. This 
will permit you to compare to the road-run curve, and 
enable you to repeat a given test with the electronic 
simulator at any time. 
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’ How ISA Helps 


The Sales Engineer’ 


by R. N. Pond, (Member of ISA) Divisional Sales Manager 


Taylor Instrument Companies, Rochester, New York 


I've heard some comments on what ISA can do for the 
instrument sales engineer which run something like 
this: “ISA assembles and holds my customers. Oh boy, 
here I can go in and corner my customers all in one 
bunch! Hot diggity—a real smorgasbord!” Now, 
I'd be silly to claim that a good list of prospects is not 
important to a salesman. However, a sales engineer 
who thinks that is all there is to ISA won't be a suc- 
cess—in fact, he won't even be a salesman. 


What Makes a Star Salesman Shine? 


As a general rule, instrument sales engineers are wel- 
comed by their customers because the star instrument 
salesman doesn’t expect to prosper on salesmanship 
alone. He knows that’s impossible. Now, what com- 
prises a star salesman? The star salesman knows his 
product, knows his customer's problems, and knows 
how to tell his story so as to make his customer buy. 


Where Does Starsmanship Come From? 


Now, how is the instrument salesman to get all this 
product and process knowledge? 

This is where ISA can help the instrument sales engi- 
neer. Let's look at the stated objectives of the society 
as presented in its constitution: “To advance the arts 
and sciences related to the varied design, manufacture, 
and use of instruments and controls.” Thus, as a mem- 
ber of ISA, the sales engineer learns about his customer's 
problems, learns about processes, and the behavior of 
equipment. 

Now, as a member of ISA, how does this technical 
knowledge he picks up help the saies engineer? It aids 
him in his demonstrations, helps him to tell his story 
better, enables him to have his customer understand his 
products better. He talks the customer's language, and 
he talks along the lines of customer benefits. He doesn’t 
make his customer guess. All this aids him in creative 
selling. So ISA gives the salesman that little extra 
margin of superiority over his competition when every- 
thing else is equal. 


More Than A Voice 


An unusual part about the instrument sales engineer 
hot recognized by many users, is that he is the eyes, 
fats, nose, and mouth of his company. Oh yes, every- 





“This is the fourth excerpt from the talks by leading sales authorities 
Presented to the First Sales Engineers Workshop, ISA Annual Con- 
erence-Exhibit, Cleveland, Ohio, September 9-13, 1957. 
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body will agree that the salesman is the mouth. But, 
the salesman must see, he must observe, he must heat 
and recognize changes in processing trends in his in- 
dustry so that his company can keep their instruments 
up to date. Then, the instrument sales engineer must 
sell his own company on new products, old product 
modifications, and updating in some form or another. 
Actually, his own company is the toughest customer 
the instrument sales engineer has to sell! 

So ISA breathes into the sales engineer the breath 
of information. Coming to our annual conferences, the 
sales engineer attends the data handling workshops, sys- 
tems engineering workshops, and this sales engineering 
workshop. He also hears hundreds of up-to-the-minute 
formal papers: all of this is knowledge. And, as a 
member of ISA, the sales engineer has the benefit of the 
ISA Journal, which gives us the best coverage, I feel, 
of any publication on instrumentation in the market. 

With this ISA-obtained know-how, the instrument 
sales engineer is able to guide his own company, work 
with his customers, help them optimize their designs, 
insure them of good working units, and insure them 
that they are getting the most from the equipment he 
has sold them. 


How To Keep Up Technically 


The instrument industry is a fast-moving technology. 
Its engineering phases have developed extremely fast. 
And current, up-to-the-minute instrumentation informa- 
tion is not presented even in our top colleges. Then, 
where else than in ISA are we to to be kept abreast of 
frequency response, its application, and how it helps 
processes? Where are we to learn about instrument- 
systems engineering—its methods and results? And, 
believe me, this is necessary information to a success- 
ful instrument sales engineer today. 

So it is true that ISA does help the instrument sales 
engineer in many real and practical ways. It allows him 
to do creative selling; it teaches him to present an in- 
formative demonstration. He learns to present informa- 
tion so that his customers understand, and to better sell 
his own company. Thus, the instrument sales engineer 
should belong to the ISA for exactly the same reasons 
as those that guide the instrument engineer at an air- 
plane plant, refinery, chemical plant, food plant, or paper 
mill, to belong. 

The instrument sales engineer cannot get along with- 
out the ISA, and ISA cannot do without the instru- 
ment sales engineer. 








Educators and instrument people look hopefully to Pittsburgh and Allegheny High School where a brave 


experiment is underway — America's first high school instrument-automation course. Tomorrow's instrument 
specialists, teachers and scientists are learning by doing—and loving it. Judge for yourself. (Left) Perhaps, 
you recognize the diode matrix this boy is building. (Center) Course instructor Ned Replogle explains an 
oscilloscope problem to a puzzled beginner. (Right) Two students operate as a team to build a pulse generator, 


Instrument Engineers of Tomorrow 
Train in Pittsburgh High School 


America’s first high school instrument-automation course is rolling in 
Pittsburgh at Allegheny High. What are the problems in setting up 


such a course? 


How is it progressing? The future? 


ISAJ went to the 


man who founded it, the man who teaches it and the boys who attend it 


for the answers. 


Cau your high school use an instrument course? The 
overwhelming success of Allegheny High School's first 
instrument-automation course points the way to what 
other communities, industries and technical societies can 
do in an age that is clamoring for technical know-how. 


If the 56 senior boys taking part in the remarkable 
“Allegheny Experiment” are any criteria, presentation 
of material has everything to do with students’ interest 
in science. Students are more interested in science than 
some would have us believe. But as one of the boys 
put it, “Regular science courses aren't up to date, so 
there’s no real connection between principles and ap- 
plications. Here we see the principles at work and it’s 
exciting.” The key to the success of this revolutionary 
new course is that students learn by doing after seeing 
how principles apply to modern equipment. So that 
after observing a basic pyrometer at work, they will re- 
view techniques of thermocouples, optical pyrometers, 
radiation pyrometers, thermistors, etc. They may even 
build the equipment themselves. 

Why start a course of this kind in high school? 
we asked Charles F. Hoffmaster, director of the Section 
on Vocational and Industrial Training, Pittsburgh Pub- 
lic Schools. Mr. Hoffmaster originated the idea for the 
course and has directed its progress, with the help of 
a committee of consultants, since its inception. (See 





Timetable on opposite page). “Mr. Aronson (Milton 
A.) chairman of our committee of consultants summed 
it up—'High school is where the imagination of the 
student must be captured and where his first indoctrina- 
tion in technical education must begin.’ This course, 
as we see it, must give depth to the regular science 
courses. It is proving to be a meaningful stimulus to 
learning math.” 


The Toughest Problem 


What were the toughest problems in setting up 
the course? “Our toughest job,” says Hoffmaster, “was 
selling the course. When the plan was first mentioned, 
there was strong opposition here at the board. But the 
superintendent (Earl A. Dimmick) stood behind us. 
He helped sell it to the local high school administra- 
tions, to the parents and to the public. 


Industry Changed Course 

“Our objective in the beginning was to prepafe 
students to assume technician jobs immediately after 
high school. But industry, and this is interesting, 
wouldn't buy. They didn’t want a technician training 
course. They wanted a college preparatory course. 
So we changed horses in midstream to meet the ap 
parent need. The course as it now stands is geared t0 
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average students with a definite scientific bent 
j with a college preparatory background.” 
The Objectives 

4 1. To increase interest in modern technology, instrumenta- 
tion industrial chemistry and electronics. 


2, To induce students to go on to college. ' 
3. To train students for important positions with automa- 


tion specialty. 
Other Problems 

“We had other problems, too,” continues Hoffmaster. 
| With the boys traveling from 14 high schools in the 
| city, we had to have a centrally located place, easily 
gecessible. Selecting the right teacher was also a big 
problem. We finally settled on a teacher with wide 
experience in teaching physics in the school system, who 
. had a good electronics background and who could com- 
municate well to boys. To fill him in, we sent him to 


} , 
. | an instrument manufacturer's school. We had 400 


% student applicants for the course and there was the prob- 
lem of screening them. The course itself was a problem 
—what to teach and how much of it.” 
The Course 
The course is a hard one by any standards. In one 
year the students will have covered: 
| Basic electronics for automation; measurement of pressure, 
) temperature, and flow variables, dew point, and moisture; 
electrochemical measurement; indicators, recorders, and 
controllers — both pneumatic and electrical; digital math; 
‘ digital automation; pH; speed, stretch and weight; indus- 
in trial chemistry, radar, etc. 
ni The amazing thing is that students are readily grasping 
the ! these complex concepts. 
it “Not so amazing,” says teacher Ned Replogle. “What 
boy wouldn’t be fascinated by electronics; they're doing 
what they like and they learn fast.” 
ton The Equipment and Lectures 
ed Much of the equipment is donated by industry and 
the ) a great deal is loaned (in this way equipment in the 
os lab is always the latest). The students build some of 
se, their own equipment, such as oscilloscopes and pulse 
= generators. They often build the circuits they are 


ss studying, so that, in many instances, a student has, as 
his own project, set out to make a circuit for a com- 





plicated computer. 
Industry and the technical societies in the area have 
Ip done a great deal of the teaching. They bring in equip- 
‘as ment, lecture on it, even take the boys to their own 
d, instrument installation and show them the equipment 
he at work. Field trips to industrial instrument installa- 
1S. tions and research labs are part of the regular program. 
a In addition to the lectures given by industry, the lab 
part of the course, and the teacher’s formal teaching, 6 





boys in the class are attending IBM's course on pro- 
gtaming the 650 computer on their own time at 


re Carnegie Tech. What they learn, they pass on to the 
et other students in lectures, very expertly delivered. 

; The Lab 

: 

., The lab at Allegheny, where much of the class work 


80€s on, is modern in every respect. After a lec- 
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ALLEGHENY TIMETABLE 


July 1956 — Pittsburgh School Board forms com- 
mittee of consultants made up of men holding top 
technical jobs in industry whose backgrounds in- 
clude instrumentation, electronics and engineer- 
ing, plus men representing societies, and a repre- 
sentative from organized labor. 

August 1956 — Committee sets about preparing 
outline of major topics after deciding area of con- 
centration would be instrumentation, automation 
and electronics. 

September 1956 — Working with school board 
officials, committee discovers that senior high 
school students have 2 hours a day available for 
an elective subject in addition to their regular 
academic courses. This time could go to the in- 
strument course. 

October-December 1956 — Course contents worked 
out. Budget calculated. Technical societies con- 
tacted for financial aid. 

February 1957 — Proposal made to school board 
giving objectives and course contents. Board ap- 
proves plan and allots $27,000 of needed $47,000 
budget. Committee to raise remainder. 

March 1957 — Leaflets (76,000) included in report 
cards telling parents and students of plans for 
course. 

April 1957 — One-half hour program on local TV 
channel explains course to city viewers. 

May 1957 — Committee visits area high schools 
to select one with best facilities and easily ac- 
cessible location. Allegheny chosen. 

June 1957 — Of 400 applicants, 56 selected on 
basis of aptitude and I.Q. tests administered by 
school officials, and on scholastic standing. 

July 1957 — Teacher prospects interviewed. An 
accredited working high school physics teacher 
with mechanical and electronics experience and 
aptitude selected. 

August 1957 — Teacher sent to instrument-manu- 
facturer school for indoctrination in modern 
methods and techniques. Work with teacher on 
text material to be used. 

September 1957 — Class started with 26 students 
in morning session and 30 in afternoon session. 
As of April 1958 course moving successfully. 
Prospects for future bright! 











ture, the students move to the lab where they experi- 
ment with the theory and practice. They also are en- 
couraged to carry on their own experiments and to start 
their own projects in any phase of study that particu- 
larly interests them. As a result, many boys have de- 
veloped interests along special lines and are planning to 
concentrate on these interests in college. 


What about the Future? 


Are there any plans for expanding the course? 
“We're over the hump and the future looks good,” says 


Mr. Hoffmaster. “The boys have been regular mission- 


aries and next year we expect to be even more selec- 
tive. There are no immediate plans for expansion until 
after we evaluate this year’s progress. This is going to 
be hard—we have no criteria for comparisons. We do 
have a feeling, though it’s only in the talking stage, that 
this course may be the forerunner of a local academic- 
technical high school. Time will tell. One thing cer- 
tain, the course is a success and we hope to expand 
in the future.” (Flash — Pittsburgh's School Board just 
announced extension of automation course to two (2) 
more schools beginning September 1958.) 
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How are ISA Sections Educating? FIER Finds-- 


® major emphasis is on hardware and maintenance 
® college-level courses get surprising attendance 
® wide opportunity still exists for section activity 


When FIER was organized by leaders within and as- 
sociated with ISA, one concept was crystal clear: that the 
foundation would look to local ISA sections in a broad 
campaign to invigorate instrumentation education at 
all levels in America. These local sections had already 
won a name in educational circles. Only a few years 
after the birth of the society, for example, the Niagara 
Frontier Section (Buffalo) had instigated a two-year 
specialization in instrumentation at Erie County Tech- 
nical Institute. And colleges as well as technical schools 
soon felt the influence: Fenn, Tulane, McGill, and 
Illinois were just a few responding to ISA assistance 
and advice. 


A Need for Stock Taking 


FIER’s appearance, however, suggested that a careful 
review be made of ISA section educational activities. 
Two basically interdependent reasons urged this stock- 
taking: 

1 — The kind of aid the sections need to carry 
out educational programs could help determine specific 
future projects for FIER. 

2 — At the same time, FIER surveys of established 
education could help determine the most effective pro- 
grams for the sections. 


FIER Makes a Plea 


In the past, the ISA’s National Education Committee 
had gathered information on section programs. Also. 
short notices appeared periodically in the JOURNAL 
hinting at some of the activities in education. But in 
1957 the total picture was far from complete. Near the 
end of the year, FIER made a direct attempt to round-up 
the needed information. A letter went out to every 
section president asking for details. Answers came 
back from 20 sections (out of 87) and these, plus a few 
items gathered from recent issues of the JOURNAL, 
make up the table appearing opposite this page. 

If you belong to a section that is not listed on this 
table, we urge you to have an officer of your section 
briefly jot down what it recently has done educationally 
and send it to FIER, 527 Lexington Avenue, New York 
17, N. Y., with a copy to the National office of ISA. 


Sections Offer a Varied Diet 


Run through this table and you'll be struck by the 
variety of projects. In general the activities classify 
thus: 


1 — Clinics on equipment maintenance conducted 
by specialists from local instrument companies. 

2 — Evening lectures on the basics of instruments. 
tion for people generally unfamiliar with the field. 

3 — Evening courses on more advanced phases of 
instrumentation for technicians and engineers in the 
field. 

4 — Projects to increase the interest of high school 
students in science and instrumentation. 

Note that projects of specific sections generally are 
in keeping with local needs. Large city sections, with 
their concentration of engineers, stress advanced and 
theoretical courses; sections in smaller towns near large 
process plants put their emphasis on upgrading main- 
tenance people. 

Occasionally however, a section finds its efforts mis- 
oriented. Boston, for example, had recently to discon- 
tinue its Basic Instrumentation Course for Technicians 
because of low enrollment. They are now considering 
a more advanced activity to “proselyte” the many 
scientists and engineers who are intrigued with, but 
never have been exposed to, a good dose of measurement 
and automatic control theory. 


Opportunities Galore 


Even with this partial survey, certain recommenda- 
tions seem clear: 


1 — Education can be the most rewarding thing for 
a section to do: opportunities are myriad. 
2 — Sections should concentrate on _ establishing 


courses in existing schools: they have the facilities, stud- 
ents and desire. The sections can help work up curricula 
and provide volunteer teachers. 

3 — The greatest opportunity seems at the college 
level for technical people now in industry who want 
an introduction to our field. 

4 — A method must be worked out—and soon—for 
accrediting ISA section-sponsored courses: only a few 
now result in credits for either advanced degrees or tech- 
nical certification. 

FIER’s last observation: much of the success of ISA 
section activities in education will depend on a strong 
National Education Committee organization, and pét- 
haps a full-time man on education in Pittsburgh. 


For tabulation see opposite page > 
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Baltimore, Md. 


Boston, Mass. 


Central Illinois 
Charleston, W. Va. 


Chicago, In. 


Cincinnati, Ohio 
Columbus, Ohio 
Cleveland, Ohio 
Connecticut Valley 


Houston, Texas 


Memphis, Tenn. 


Montreal, Canada 


New Jersey 


New Orleans, La. 
Niagara Frontier 
N. Y. 

Northern California 
Berkeley 

Pensacola, Fla. 
Philadelphia, Pa. 
Pittsburgh, Pa. 
Richland, Wash. 
San Diego, Calif. 
Seattle, Wash. 
Twin City, Minn. 
Wichita, Kansas 
Wilmington, Dela. 


Wayne County, Mich. 
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EDUCATIONAL ACTIVITIES OF ISA SECTIONS 


Contact 


George B. Greer 
631 E. 36th St. 
Baltimore 


Mr. H. G. Phelps 
Lars Anderson Co. 
So. Weymouth 90, 
Mass. 


G. L. Holliday 

105 Hatterman Ave. 
Peoria, Ill. 

F. E. Lewis 

1501 Bedford Rd. 
Charleston, W. Va. 


Robert H. Berg 
196 Clinton Ave. 
Elmhurst, Il. 


E. W. Randle 
P. O. Box 146 
Ross, Ohio 


F. B. Kroeger 
413 Blenheim Rd. 
Columbus 14, Ohio 


R. E. Tozier 
21000 Brookpark Rd. 
Cleveland 11, Ohio 


Dr. Wilfred Roth 
1240 Main Street 
Hartford, Conn. 


W. W. Lester 
Dow Chemical Co. 
B-205 Building 
Freeport, Texas 


L. A. Grosmaire 
4963 Greenway Ave. 
Memphis, Tenn. 


R. W. Maskell 
310 Victoria Ave. 
Montreal 6, Canada 


Fred S. Rich 

F. H. McGraw Co. 
161 E. 42nd St. 
New York City 


W. B. Chandler 
5800 Alfred St. 
New Orleans 22, La. 


D. L. Haigler 
184 Kinsey Ave. 
Kenmore 17, N. Y. 


K. E. Hallikainen 
1341 7th Street 
Berkley, Calif. 


F. A. Thomas, Jr. 
Box 1615 
Mobile, Ala. 


W. D. Jung 
1528 Walnut Street 
Philadelphia 2, Pa. 


F. D. Marton 
845 Ridge Ave. 
Pittsburgh 12, Pa. 


R. A. Rohrbacher 
2302 Olympia 
Richland, Wash. 


Bernard Maddow 
4707 Jewell St. 
San Diego 9, Calif. 


L. E. Frey 
12010 Daniel Pl. N. E. 
Seattle 55, Wash. 


George Keseluk 
5157 Mokomis Ave. 
Minneapolis 17, Minn. 


Joe E. Bulmer 
1601 W. 31st North 
Wichita 4, Kansas 


L. N. Combs 
Louviers Bldg. 
Newark, Dela. 


C. Zinn 

Aurora Gasoline Co. 
620 Ford Blvd. 
Lincoln Park, Mich. 


No. 4. 








(a partial list) 


Description of Activity 








A 3-year course in “Basic Instrumentation” aimed at personnel new to the subject and presented 
before regular monthly meetings. Subjects oriented to industrial measurements. 





Section has cooperated with Wentworth Institute for past 2 years in a course in “Basic Instru- 
mentation” at the technician level. Sessions, held once a week for 2 hours, were taught by guest 
speakers. Due to low attendance, new format now being investigated. 


Basic Fundamentals of Instrumentation” at Bradley Unv. 


Sponsored a course entitled ‘The 
Noncredit, but staged in connection with U. of [linois 


Classes Monday evenings for 11 weeks. 
Extension Division. 
students 


Two maintenance clinics in past year and a committee to speak before high school 


on “Instrument Engineering as a Profession’’. 


Sponsors 2 evening education courses in cooperation with U. of Illinois on the Navy Pier. 
“Physics of Instruments” is taught by a school faculty member. “Elements of Process Control 
Engineering” is taught by a section member (Mr. Berg) and introduces the dynamics concept. 
Both courses consist of 11 lectures and draw on engineers from local industry as students. 
Sessions are 3 hours each, non-credit as yet. 

In ’56 conducted a short course in “Industrial Instrumentation Fundamentals.” Currently are 
presenting a series of 10 lectures on instrument maintenance by service personnel of instrument 
makers. 

A 3 month series of classes on techniques of instrumentation was held by the Section during 1956 
at Battelle Memorial Institute. 


With Fenn College is offering 4 basic instrumentation courses (one night per week, 2 hours): 
(1) introduction to process instrumentation; (2) stresses measurement aspect (3) more intensive 
coverage of measurement and control; (4) electronics for instrumentation. 


Sponsoring talks at early high-school level to interest students in science studies. 


Has sponsored 6 Annual Instrument Mechanics Maintenance Clinics at the University of Houston, 
1957 enrollment 375. 


In 1956 ran a television show on the possibilities of instrumentation as a career. 


Has sponsored for several years a course in “Industrial Instrumentation” by the Extension Dept. 
of McGill University. 20 lectures cover both measurement and theory of automatic control. 
For both technicians and engineers from local industry. 


In °57-’58 sponsored 20 weeks Elementary Electronics course; 20 hours. Thursday evenings, 2- 
hours per evening. Exams given. Frequency Response Course for 16 weeks, 24%4 hours each 
Wednesday evening. Approximately 40 attendees per course. Also started awarding an annual 
$1500 scholarship to a student specializing in instrumentation at college. 


Ran 2 short courses (11 2-hr lectures) in instrumentation at Tulane University. 
from local instrument firms. 154 non-members and 23 members took course: 87 
issued. Instrument operating principles stressed. 


Has sponsored evening courses at Erie County Technical Institute for several years. 
ran 6 weeks, on “Instrument Fundamentals” and drew 32. Included laboratory work. 


Instructors 
certificates 


1957 course 


Maintenance Program along with regular monthly meeting. Regular meeting 


Section runs 
Instrument maintenance members attend the educational session. 


session is at engineer level. 


Cooperating with Pensacola Junior College in developing a technical program in Instrumentation. 


Monthly “short-sleeves” sessions for instrument technicians and maintenance people with lectures 
on operation and bench demonstrations. 


Active in conception and initial support of a high school course in Pittsburgh in Instrumentation 
and Automation. Course started in fall of 1957. See page 56 in this issue ISAJ. 


In 1957 ran a series of 12 lecture-demonstrations at the public library (evenings) on thermometry, 
primary elements, flowmeters, radiation detection, mass spectroscopy and data handling. 


Has offered free section membership to selected students from each of city’s 7 high schools. 
Student members have been aided by section members in interesting fellow students in instru- 
mentation. Has run meetings especially for high school students. 

In ’56 was responsible for activating ISA’s first student section at the J. M. Perry Institute and 
has cooperated with the institute in developing a 2-year post high school program in instru- 
mentation education. 

Section is attempting to activate a high school program like plan launched in Pittsburgh, Pa. 


Provides councilors who participate in “Student Counciling Program” sponsored by Kansas State 
Employment Service. Runs a yearly Instrument Maintenance Clinic for technicians. 


Has run a 15-week course, 25 hours lecture, 13 hours lab, for fee of $25. Currently sponsoring 
a series of one night per week lecture-bench courses at a local junior high school for both 
technicians and engineers. A course in frequency response is offered to the latter. 

Has offered in past a 12 months, 3 hours per month Instrument Mechanics Training Course; one- 
half lecture, one-half laboratory. No fee. 
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Velocity Servo Integrator 


L. J. N. Mothersill* , Stanleigh Uranium 
Mining Corporation, Ltd., Elliott Lake, Ontario 


This integrator is comprised of an electronic amplifier 

with velocity feedback which is obtained from an in- 
duction generator. This generator is close-coupled to 
the motor driving the counter drum of the integrator 
(See Figure 1). An alternate form uses an induction 
disk which is the less expensive means. 
Applications. The velocity servo integrator was origin- 
ally developed to meter fluctuating flow of electric 
power and flow interchange between two power com- 
panies. However, by substitution of proper variable- 
measuring transducers, it can be adapted for general 
fluid flow integration. Being inherently a differential 
device, it is bi-directional, and so ideal for integration 
of reversing flows, as between oil, gas, steam, or water 
companies. It can readily be modified to exactly com- 
pensate for temperature and pressure. 

The device can integrate the output of any trans- 
ducer giving an a-c signal; for example, a differential 
transformer. These transformers can convert any mo- 
tion, such as of manometer or area-type flowmeter floats, 
into a-c signals. Motion of 0.05” and up to several 
inches can thus be converted. By conventional circuits, 
such differential transformers can add, subtract, involute 
and evolute, and the integrator shows the result of these 
mathematical operations. Rate of change of a variable 
can be indicated or recorded by a voltmeter connected 
across the amplifier output. 


*Honorable mention winners in ISA's 2nd New Ideas in Instrumentation 
Contest, 12th Annual Conference-Exhibit, Cleveland, Ohio, Septem- 
ber 9-13, 1957. 





~ 


Experimental model of velocity servo 
integrator, a very flexible instrument for totalizing 
unidirectional or reversing flow of electric power, 
or liquids and gases. 


Figure |. 


Detector Warns 


of Pipeline Leaks 


W. H. Clancy*, Project Engineer 
Rohm & Haas Company, Bristol, Pennsylvania 


In pipelines carrying corrosive, toxic, radioactive or 

explosive liquids. it is of vital importance that any 
possible leakage be discovered at the earliest moment 
This leak detector can give alarm, shut down pumps, 
or actuate valves to turn off an entire line or isolate any 
part of it. 
Detector Principle. The entire pipeline is wound, one- 
half pipe diameter between turns, with a twisted pair of 
wires insulated with untreated cotton braid ( Figure 2). 
Then the pipe is wrapped with a moisture-tight pro- 
tective cover. 

When a leak occurs, the escaping liquid travels under 
the protective cover until it shorts the two wires by 
wetting their cotton insulation. An elecronic relay 

senses this resistance change 





and actuates alarms or Con- 
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trols. Obviously, the liquid 
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Figure 2. How the leak 
detector wire is installed. 
Circuit in upper right is sche- 
matic of wiring diagram. Figure 

3. (Below). Detectors can be subdi- 
vided to localize site of leak. 


TWISTED PAIR OF WIRES ELECTRONIC | ® 
ELAY 


must have some electrical con- 


ductivity. Or it can be made 

r conductive by adding ionizing 
i liquid to the pumped liquid 
ALARM continuously, or intermittently 


for periodic leak checks. 


Locating Leaks. A long line 
would be divided into several 
sections with individual relays 
to localize leaks (See Figure 
3). The approximate site of 
a leak can be found by this 
method: suppose a leak 0 
curred between locations “B 
and “C.” Then the distance 
of the leak from B is: Distance 
from B= 
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pean Lauds FIER ISA Fellowship 
As Aid to Case’s Grad Program 





John Elek, recipient of the first 
FIER/ISA Fellowship in Instrumen- 
tation, has just completed his first 
semester of graduate study toward an 
MS. degree in Instrumentation Engi- 
neering at Case Institute of Technol- 


ogy. 
Despite a rather heavy load, plus the 
distractions of newly experienced 
fatherhood (a boy), he has done ex- 
tremely well so far—boasting an 
almost straight A average. 

The courses he has been taking 
either relate directly to instrumenta- 
tion engineering or provide some of the 


tools and background necessary for ad- 
vanced study in the field. 

To supplement formal courses, he 
has been taking part in frequent semi- 
nars on advanced topics—particularly 
in the process automation research 
group. He has already started explora- 
tory work on his thesis which will deal 
with an application of optimizing con- 
trol to a heat exchange process. This 
will make use of his background in 
process control, heat transfer and fluid 
dynamics as well as experience in com- 
puter control and optimizing developed 
at Case. 

In reporting his progress to the 
ISAJ, Irving Lefkowitz, Assistant Pro- 
fessor, Instrumentation Engineering, 
at Case comments, “This fellowship 
has worked out exceedingly well and 
we have a number of very able stu- 
dents graduating this June who are 
interested in pursuing the field of in- 
strumentation and who would make 
outstanding candidates for a fellowship 
next year.” 

“We wish to acknowledge,” Acting 
Dean, Melvin J. Astle writes, “the very 
valuable contribution the FIER/ISA 
Fellowship has made to our program of 
training outstanding graduate stu- 
dents.” 


Sections Program Advisory Group 
Firms Up Plans for Improvements 


The newly-formed ISA National Sec- 
tions Program Advisory Committee 
started off its career by taking definite 
action that will most certainly result 
in better programs for our sections. 
The committee swung into action with 
its first meeting, held February 13, in 
New York. Formed to develop and 
coordinate improved programs for ISA 
sections in all parts of the country, the 
committee’s first step was to set up sev- 
eral subcommittees to prepare proce- 
dural manuals for section program 
chairmen. In time, the committee 
hopes to develop a program broad 
enough to meet the varied interests 
and needs of the many sections. 

Robert L. Rice, vice president of 
sales, Fischer & Porter Co., was ap- 
Pointed chairman of the committee. 
Other members include W. L. Apple- 
sate, Burgess-Manning Co.: C. P. John- 
son, Jr., The Bristol Co.: W. H. Furry, 
The Foxboro Co.; E. R. Jablonski, 
Weston Electrical Instrument Corp.; 
W. T. Rockhill, Minneapolis-Honeywell 
Regulator Co.; and L. M. Zoss, Taylor 
Instrument Cos. 
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Robert L. Rice 


On hand for the first meeting of the 
committee was Ralph Stotsenberg, new 
ISA Director of Section Activities. 
The committee has quite a job before 
it, but it gives every indication of 
meeting the many problems it will en- 
counter with competence for the bet- 
terment of the Sections’ programs. 


Malaker Heads 
Nuclear Group 





Stephen F. Malaker 


Dr. Stephen F. Malaker, president of 
Stephen F. Malaker Associates, con- 
sulting firm, has been named director 
of ISA’s Nuclear Industries Division. 

Dr. Malaker brings to this post a 
wide background in the nuclear instru- 
mentation field. In addition to his 
work with Malaker Associates, he is 
also professor of Nuclear Engineering 
at Newark College of Engineering, and 
chairman of the college’s Nuclear Com- 
mittee. 

Dr. Malaker was educated at the 
University of Scranton (B.S. magna 
cum laude); University of Bristol, 
England; University of Paris, France; 
University of Rome, Italy; Catholic 
University (Ph.D); Wharton School 
and MIT. 

Malaker’s many accomplishments in- 
clude the building of the Brookhaven 
Medical Reactor and other such re- 
search reactors. . He furnished the re- 
actor control for the “Atoms for Peace”’ 
reactor at the U.N. Conference in Gene- 
va and designed nuclear equipment for 
the atomic submarines. 

As general manager and chief execu- 
tive officer, Daystrom Nuclear Division, 
Daystrom, Inc. (1955-1958), he was in 
charge of manufacturing reactors and 
components operated at the Reactor 
Training School. He initiated a re- 
search program on solid state nuclear 
instruments and provided nuclear in- 
strumentation programs for the com- 
pany. 

The first organizational meeting of 
the Nuclear Industries Division was 
held March 22 in Chicago—during the 
Fifth Nuclear Congress. At that first 
meeting, Dr. Malaker stated that his 
plans for the division included activat- 
ing the steering, education, publica- 
tion, program planning, sections rela- 
tions and inter-society relations com- 
mittees. 
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Liquid Pipeline Committee and Petroleum Institute 
Combine Efforts to Further Automation Techniques 


At a joint conference in Tulsa, Jan- 
uary 10, members of ISA’s Liquid 
Pipeline Committee met with members 
of the American Petroleum Institute’s 
Automation Committee. Their  pur- 
pose—to discuss and map out means 
for coordinating separate and com- 
bined programs of both organizations. 

The prime object was to promote a 
standardization program and deter- 
mine a method of distributing knowl- 
edge in order to further economic 
application of automatic techniques in 
the liquid pipeline industry. The 
conference in addition set out to 
eliminate duplication of effort and to 
definitely establish a method of de- 
termining the value of projects under 
consideration by ISA and API. 

High on the list of projects is the 
preparation of statements of pipeline 
industry operating problems and the 
preparation of recommended proced- 
ures for instruction manuals and 
drawings, communication channels and 
instrumentation and control equip- 
ment. 

Max T. Nigh, chairman of ISA’s 
committee, conducted the proceedings 
at the all-day meeting. The delegates 
came up with major programs for 1958. 
API will during the year: 1. supple- 
ment bibliography on automation of 
pipelines; 2. conduct a survey on pipe- 
line automation; 3. observe and report 
significant trends in automation in the 





To coordinate their respective projects for 1958 these members of ISA's Liquid 
Pipeline Committee and the American Petroleum Institute met in January. 
Seated (left to right) are R. J. Osborn, Sinclair Pipe Line Co.; Max T, Nigh, 
Service Pipe Line Co., ISA committee chairman; and Allen Heidrbrecht, Platt 


Pipe Line Co., chairman of the API Automation Committee. 


Standing (left to 


right) are C. G. Wrigley, Service Pipe Line Co.; P. P. Plovonich, Service Pipe 
Line Co.; Fred S. Jones, Platte Pipe Line Co.; L. E. Cook, Sinclair Pipe Ling 
Co.; E. A. Nelson, Interstate Oil Co.; and Joseph Purvine, Cities Service Oil Co, 


industry; 4. prepare industry stand- 
ards for communications; and 5, pro- 
mote cooperative efforts with estab- 
lished technical groups. 

ISA’s 6-point program for the year 
includes: 1. establish requirements for 
electric control valve operators; 2. 
obtain factual presentations of dynam- 
ics of closed system pipelines; 3. con- 
duct a pipeline symposium at Septem- 
ber ISA National Meeting; 4. prepare 
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It’s programing time for the 13th 
Annual Instrument-Automation Con- 
ference & Exhibit—September 15-19, 
1958 in Philadelphia. If you haven’t 
starred this week on your calendar, 
better do it now and start your plans 
rolling to attend. It promises to be 
the best ever—and this is not just a 
cliche. 

Elsewhere in these pages is a high- 
lighting of the expanded Conference 
Program including the traditional tech- 
nical sessions, workshops and clinics, 
plus a lot of new features to meet the 
varied interests of our many members. 

The Society’s functions—President’s 
Reception, Annual Banquet, Council 
Meeting, Members Meeting, Section 
Officers Meeting, Committee Meetings, 
Executive Board Meeting—are all to be 
repeated. 

Executives Day—for VIP’s from the 
instrument using industries—will be 
more ambitiously programed to give 
an increasingly wider perspective on 
ISA services to a larger group of in- 
fluential business leaders. 

The exhibits will be numerous, at- 
tractive, and will present many new 
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developments in our field, and especial- 
ly some which are born of the outer- 
space age. 

All of these concerted efforts to offer 
the “biggest and best ever” event will 
be coupled with wider and more inten- 
sive publicity to induce attendance, 
especially by ISA members. Previous 
records reveal that only a small per- 
centage of the total registration at 
this annual conference and exhibit is 
made up of our own membership. We 
hope to substantially increase this 
ratio this year, despite the austerity 
measures Many companies have taken 
in the face of the current business 
situation. If the economists are right 
in their forecasts, the upswing in busi- 
ness should begin during the late 
spring and early summer, ahead of our 
September show. 

However, now is the time to get 
your plans set to be in Philadelphia 
during the week of September 15. The 
need to know what new techniques and 
new products are available is a more 
urgent necessity during tough business 
conditions than it is in lusher times. 
When competition is keener, as it is 
now, instrumentation and control de- 
vices are even more needed to yield 
lower costs and higher quality of per- 
formance so that a company can suc- 
cessfully meet competifion. A com- 
pany’s investment in sending its in- 


standards for maintenance bulletins 
and instruction manuals; 5. determine 
requirements of data handling equip 
ment for pipeline application and §. 
keep management informed and edp- 
cated on terminology, techniques and 
research operations. 

The group accomplished a great deal 
and the Pipeline Industry can look 
forward to great things from ISA and 
API in 1958. 


strument men to the ISA Conference 
& Exhibit can yield dividends far in 
excess of the cost of the time ani 
travel. 

What is more certain than the near 
term prediction of the upturn is that 
the years just ahead will definitely be 
boom years. Wise business manage 
ment plans ahead for the development 
of their present personnel in both good 
and bad times. ISA’s 1958 Conference 
& Exhibit is an ‘educational must” in 
any such development plan for instr 
ment engineers and technicians. It 
provides the means for keeping on top 
of our rapidly advancing technology, 
for exchanging views with others i 
the same field in the solution of operat 
ing problems, and for the benefit 
which some conceal, of getting away 
from the grind for a spell to get’ 
fresh perspective on performing his 
job better when he returns. 

So it may be rough getting approval 
now to go to Philadelphia in Septet 
ber, but it’s not too early to start the 
request, or to map out the advantage 
to your company from your attendané 
at the ISA Conference & Exhibit. We 
hope you and every ISA member will 
be there this year. 


etl Kced-with 


ISA 








cles 


lletins 


equip. 
nd 6. 
| edu- 
S and 


t deal 


A and 


BSR ERS 


co 











—— 





PRESIDENT’S LETTER 


by Dr. Robert J. Jeffries, President, Instrument Society of America 








Dear ISA Member: 
In recent weeks I attended a meeting of the Executive 


Committee of the Foundation for Instrumentation _Educa- 
tion and Research in New York City. The foundation has 
now formulated a statement of policy which it proposes 
shall govern its activities over the coming years. They 
have transmitted this statement to the ISA Executive Board 
for information and comment. It will ultimately be pub- 
lished in the Journal. Paralleling this formulation of 
policy by the foundation, the education committee of the 
society is preparing a similar statement pertinent to their 
proposed activities. These two statements should serve to 
delineate the areas of responsibility and concern of the two 
organizations in such a way that their respective programs 
will be complementary and reinforcing. The general philos- 
ophy which is to be reflected in these operating policies is 
arecognition of the needs and opportunities with respect to 
instrumentation education and research which exist: 

a) within our society, both with respect to members, 
sections and other organizational units, and 

b) in the nation as a whole. 

Obviously the society has only so much money that it can 
allocate to educational and research activities. The under- 
lying and overpowering principle must be that the society 
feel assured that it is getting the maximum possible return 
in relation to its objectives, for every dollar that it spends. 
An example of the kind of thinking which I believe must 
prevail, is the following: 

a) IF the society were to pay the tuition of one of its 
members to get a college education in instrumentation the 
prime benefactor would be that one individual. 

b) IF the society were to use the same amount of money 
to pay the salary of a teacher of instrumentation, who 
would not otherwise teach a course in the subject, then, 
presumably, many students would benefit. Ideally we 
should probably strive for the situation where the students 
are ISA members. 

¢) IF the society were to use the same money to produce 
atraining film, it might be seen by thousands of individ- 
uals, members and non-members alike. 

d) IF the society were to use the money to prepare and 
successfully prosecute a proposal to be advanced to an in- 
dustry or company in which proposal the company was 
stimulated to produce a series of films in our field which 
would be universally available, then many films could bene- 
fit many thousands. 

A compromise in which all of these possibilities, and 
the hundreds of others that come to mind, receive considera- 
tion, and the outstanding ones of all types receive some at- 
tention, but weighted in favor of those which trigger the 
expenditures of money by others, and draw upon a maxi- 
mum of non-reimbursed labor and talent, must be our pro- 
gram. 

Out of this kind of thinking, there emerge a few crystal- 
clear principles— 

a) As a society we cannot hope to finance all the worthy 
educational and research projects which our members can 
conceive, 

b) Some desirable projects we must finance, if they are to 
be done at all, because we simply can’t get anyone else to do 
8 at this time. 

¢) We must strive in every way possible to get others 
doing what we believe should be done, i.e., we must strive 
0 serve as a catalytic agent in seeing that things get done, 
largely through the resources of others. 

d) Many of the educational and research concerns of our 
Members are part of the overall concerns of our nation, 
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and the solutions must be approached on a much larger 
scale than merely within the framework of our society. 

e) To implement our objectives, just within our society, 
we need a well-defined educational policy and program, a 
strong educational committee organization, and consider- 
able assistance from the national headquarters staff. 

In recent weeks I attended a meeting of the Executive 
Committee, also in New York and had the pleasure the same 
week of speaking to the Wilmington Section. The meeting 
which I attended was the first one following their extremely 
successful symposium on process controls. It was par- 
ticularly gratifying to me to sense the extreme feeling of 
personal satisfaction that the members exhibited. It was 
another example of the many personal rewards which one 
can get from active participation in our society. 

Another interesting feature of their meeting was a coffee 
hour speaker. The meeting convened at 6 p.m. for dinner 
and then from 7:30 to 8 a “quickie” coffee speaker presented 
an informative discussion on “Principles of Color Measure- 
ment” while the section remained seated at the table. Fol- 
lowing the coffee speaker, the group was given a “seventh 
inning stretch” and the room was rearranged for the main 
presentation of the evening. 

Most recently I was privileged to speak to the Army-Navy 
Club in Washington, D. C. The group appeared to be par- 
ticularly interested in comments I had to make on the im- 
pact of present tax policies on the ability of instrument 
companies to expand at a rate required by our economy and 
national defense efforts. They were also intensely inter- 
ested in comments I had to make relative to the inadequate 
educational facilities in the country as a whole to meet the 
requirements for persons trained in the various aspects of 
instrumentation. 

Following my meeting with the Army-Navy group I spent 
a very profitable afternoon in Mr. Holaday’s office in the 
Pentagon discussing ways in which our society and tech- 
nical societies in general can contribute to the needs of 
the Department of Defense. This was in follow-up of a sug- 
gestion advanced by our Telemetry Committee. There is 
a good possibility that our society along with others will be 
invited to participate in specific studies and delineations of 
areas requiring attention by the Department of Defense. 

In a similar vein, I learned recently that the National 
Industrial Security Association has activated an Advisory 
Committee to the Department of Defense. We were privi- 
leged to be invited to discuss, with the association, the con- 
cepts and makeup of the committee prior to its formation. 

I look forward in the near future to participating in a 
program arranged cooperatively by the Foundation for In- 
strumentation Education and Research and the Fairfield 
County (Conn.) Section, directed toward the problems of 
the science teacher in the dawning of the space age. The 
Fairfield County Section is acting as host to science teach- 
ers in the county. I will make further reference to the 
meeting in next month’s Journal. 

The Fairfield County Section is also cooperating with the 
Bridgeport (Conn.) Engineering Institute in the establish- 
ment of a graduate level course in the evening dealing with 
the problems of instrumentation and automatic control. 
This will be a pioneer effort in the area and if successful 
could serve as an example to other sections as to how they 
might go about: 

a) interesting an appropriate school in offering such a 
course. 

b) evaluating the magnitude and interest of potential 
student bodies. 

c) finding, arranging for and financing a teacher. 
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13th Annual ISA Conference to Spotlight... 


Sessions for Specialists 


First tempting glimpses at the program plans for 
ISA’s 18th Annual Instrument-Automation Conference € 
Exhibit reveal an inviting array of sessions and events for 
instrumentation specialists. While last year’s conference 
stressed the broad aspects of instrument-systems engineer- 
ing, the up coming 1958 meeting will feature a complete 
array of presentations keyed to over 20 specialized fields of 
instrumentation interest. This 13th Annual ISA Confer- 
ence & Exhibit will be held in Philadelphia’s Convention 
Hall, Sunday, September 14 through to Friday noon, Sep- 
tember 19. 

Of course, plans are not yet complete in all details, but 
here is a glance at the shape of conference sessions and 
special events. 


Conference Keynote 


The theme for the keynote session which will open our 
1958 Conference is, “Instrumentation In The Space Age.” 

This theme will be developed by a prominent authority 
in the Monday morning keynote technical session. And, as 
the week’s lectures and workshops proceed, this same theme 
will be the guiding motif in both programing and session 
emphasis. To insure an inspiring opening session, and a 
full audience of all conferees, there will be no concurrent 
conference events scheduled during this keynote meeting. 

Beginning Monday afternoon, will be a series of lectures 
by the best qualified speakers on a wide variety of instru- 
ment specialities. Thus, no matter what your interest is— 
from instrument economics to frequency response—there 
will be a session especially designed for you! 


Technical Lectures 


The exact program for these lectures, the assignment of 
topics, and the selection of speakers, are in charge of the 
several ISA Industry and Technical Department Divisions. 
Many splendid papers already have been received from 
prominent, qualified speakers. And, a full advanced pro- 
gram will be brought to you in these ISA Journal pages 
soon. 

Monday afternoon’s consecutive series of lectures will 
include a review of analysis instrumentation, emphasizing 
analytical techniques now in wide use, especially those for 
in-plant applications. One lecture will summarize tele- 
metry, and a third will review data systems—how they 
work, what they do, and what you must worry about. 
Industry Department Plans. During the week, our ISA In- 
dustry Department will stage sessions planned and pre- 
sented by its Aeronautical, Chemical and Petroleum, Metals 
and Ceramics, Nuclear, and Transportation Divisions. 

The Aeronautical Division will provide two sessions, one 
with technical papers, and one a series of panel discus- 
sions of subjects important to aeronautical instrument en- 
ginners. Likewise, our Chemical and Petroleum Division 
plans two sessions—lecture and panel. 

ISA’s Nuclear Industry Division has firmed up an ex- 
tensive program covering such topics as—temperature in- 
strumentation; level, mass, and flow measurement; and 
remote tool servicing—all related to the nuclear industry. 

The Transportation Division of ISA is staging two tech- 
nical sessions. One is under the Liquid Pipeline Commit- 
tee. The second will be a symposium on automatic cus- 
tody metering including papers on the three current 
methods—orifice, dump, and positive displacement. Fea- 
tured will be talks on remote operation of unattended pipe- 
line pumping stations. 


Technical Department Events. Our Technical Department 
will sponsor lecture sessions by its following divisions: 
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Analysis and Instrumentation, Management and Economics, 
Measurement and Control, and Physical and Mechanica] 
Measurements. 


Workshops and Clinics 


Beginning Sunday morning, September 14th, will be Dre. 
sented many workshops and clinics, ISA annual events gp 
successful in past years as to now have become one of the 
outstanding attractions at our yearly conferences. In addi. 
tion to those workshops which have proved so popular ang 
profitable in past meetings, will be added this year sever 
new sessions demanded by members’ requests and Sug: 
gestions. 

Educator's Workshop. One of these new projects is the 
Educator’s Workshop. This will follow a Technical Educ. 
tion Session of lectures on the subject. Theme of this 
workshop will be “Meeting the Need for Qualified Instrp. 
ment Technicians.” The subject will be studied in three 
areas: 1. The need for semi-instrumentation specialists; 2 
The means for meeting this need; 3. catalysts in the rege. 
tion. 

Maintenance Management. Another new workshop to be ip- 
troduced this year is that on the management of instrument 
maintenance departments. With the ever more complex 
instruments and systems being installed in today’s plants, 
the subject of instrument maintenance, reliability, and 
down-time has become of prime importance to plant map 
agers, particularly where involved control systems were 
made a part of real-time process control loops. This clinic 
will present much material helpful to engineering managers 
responsible for setting up and operating instrument services 
for the complex systems of today and tomorrow. 

Repeated this year will be ISA’s ever-popular and instruc 
tive workshops and clinics on Instrument Maintenance, 
Data Handling, Control Systems, Computers, and Sales En 
gineering. The maintenance clinic sessions will be housed 
at the Wharton School of the University of Pennsylvania, 
a convenient three block’s walk from the Convention Hall. 
Computer Clinic. Plans for the special clinic on computers 
are well along. The session will provide more beginning 
level instruction in basics of techniques and components, a& 
an introduction to the more detailed sessions which wil 
follow. This improvement was suggested by many atter 
dees at last year’s Cleveland Computer Clinic. 

This introduction will be followed by four morning papers 
covering basic operations of analog computers, components 
of analog computers, basic operation of digital computers, 
and components of digital computers. Included will be d 
scriptions of how each type computer adds, subtracts, mul 
tiplies, divides, and integrates, and how to prepare prob 
lems. Under components will be discussed amplifiers, input 
output devices, recording, read-out, registers, memory units, 
ete. 

In the afternoon, two parallel concurrent lecture series 
will cover: use of computers in plant design; digital dale 
reduction in aeronautical industries; simulation of physical 
systems; analog computers in the power industry, and seF 
eral other subjects. 


Conference for Specialists 


As you have read above, a wide variety of lecturés, 
clinics, workshops, and panels, on almost every phase 
instrumentation and automatic control will be presented. 
There will be a session specializing in your particular arét 


Make your plans to attend now. Hold open the date 
September 14-19! 


— 





ISA Jour 


Omics, 
anical 


e pre. 
Nts s9 
of the 
| addi. 
ir and 
everal 
| sug: 


is the 
Uduca- 
f this 
nstru- 


ts; 2. 


be in- 
1ment 
mplex 
lants, 
, and 


clinic 
agers 
vices 


struc 
ance, 
s En- 


rania, 
all. 

uters 
ning 
ts, a8 


atten 


apers 
nents 
iters, 
e de 
mul 


nput- 
nits, 


eries 


sical 
| sev 


ures, 
3e of 


ared. 








. journal chat with Herbert S. Kindler* .. . 


Your Director 


of Technical Programs 


The Fifth in a series of articles describing activities in ISA 
Headquarters. 


Introduction 


Several years ago when the Society’s Executive Board 
planned to expand technical services, the Board budgeted 
for a Headquarter’s person who could devote full time to 
assisting our volunteer technical organization with their 
programs and activities. My employment came as a result 
of those plans. As many of you know, this type of fulltime 
position is found on the staffs of almost every technical and 


engineering society. 


Teamwork 

The pattern for accelerating technical services involves 
teamwork between the volunteer committees and the Head- 
quarters staff. The volunteers provide the breadth of knowl- 
edge and the background to best determine the character 
of the service. The staff helps to remove the burden of ad- 
ministrative detail as well as to provide the insight that 
comes from repeated programing and administrating ex- 
perience. 


The New Organizational Plan 


When I joined the staff, plans were in progress for 
creating a new Industries Department and for streamlining 
the existing Technical Department and the Standards & 
Practices Department. (The details of the reorganization 
are covered in the Society’s 1957 Annual Report which was 
distributed to all members and which is available to others 
upon request. ) 

One immediate problem created by the new organizational 
plan was the establishment of three Departments, 23 Divi- 
sions, and 109 Committees with no specific written objec- 
tives, scopes, duties, or “modus operandi”. Therefore, after 
a series of policy conferences with the Department Vice 
Presidents, and with the cooperation of the Division Direc- 
tors and the Committee Chairmen, I helped develop Manuals 
of Operations for each organizational unit whose scope was 
of a “technical” character. These manuals, while still not 
complete, do serve as a substantial springboard from which 
to launch committee activities. 


Day-To-Day Activities 


I find it difficult to describe my daily activities meaning- 
fully — possibly because of the intangible nature of the 
service rendered. Simply listing that I plan and administer 
budgets, or that I arrange for publication of recommended 
Practices, or that prepare promotional materials — does not 
convey a realistic picture of what my daily activities 
Involve, 


Cees 


° . 
Mr, Kindler graduated from the Massachusetts Institute of Technology 
4 1948 with a Bachelor of Science degree in Mechanical Engineering. 
© currently is General Chairman of the Tenth Year Class Profile Com- 
— now compiling statistical and biographical data from his M.1I.T. 
lass to be published in a book this fall. 

His patents, issued and applied for, are for components of electronic 

Potentiometers and for flow meters. He has written several technical 
articles related Principally to the petroleum industry. 
y t. Kindler is a registered professional engineer, licensed in New 
ork State. He has previously been employed by J. P. O'Donnel! Com- 
cat Minneapolis-Honeywell Regulator Co., Inc., Catalytic Construction 
ompany, and Black Sivalis & Bryson, Inc. 

He was the first President of the Oklahoma City ISA Section. 
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Kindler and Secretary Joan Hess 


H. S. 


Possibly the best approach is to snap an instantaneous 
picture: show what projects are on my desk right now, 
what phone calls just came in, what staff discussions were 
just completed. This approach does pose one big problem: 
some of these daily items are at an incubation stage and 
have not yet been presented nor approved by the concerned 
society leaders. Therefore, I will avoid specific identifica- 
tion where desirable and ask you to consider the following 
delineation as having no implications beyond being a snap- 
shot of my activities. 


During the last 24 hours I received: 

1. letter from Department Vice President . suggested 
revising organization of jointly sponsored medical and 
biological conference . . . will dictate revised draft of 
conference constitution. 

2. letter from Clinic Chairman inquiring about revising 
clinic presentation format . .. replied discussing pros 
and cons of: clinic, workshop, lecture, and technical 
session techniques. 

3. phone call indicating complimentary 
available at Chicago Nuclear Congress... 
staff conference followed. 

4. phone call from Department Vice President . dis- 
cussed new preprint policy ... proposal to be mailed 
today. 

5. new recommended practice received for pre-publication 


booth may be 
evaluation 


processing ... new title was suggested to committee 
chairman. 

6. bills from Trends in Chemical & Petroleum Instru- 
mentation Symposium in Wilmington checked 


with quotations and budget .. . approved for payment. 

7. letter expressing desire to initiate new symposium... 
reply outlined available means. 

8. phone call from committeeman discussing conference 
abstract ... agreed coverage interesting and timely but 
too limited ... author to be advised of additional areas 
which might be covered. 

9. letter offering a coordinated series of articles of intense 
current interest if ISA JOURNAL will devote single 
issue . . evaluation conference with Publisher and 
Editor followed. 


Over-All View 


After a glimpse at my day-to-day activities, it is natural 
to ask: What does it all add up to? 

It adds up to a program of service made possible by staff 
teamwork with an ever-increasing group of willing, able 
and dedicated volunteers. The team has already established 
a broad organizational base from which to render greater 
service. The broad objectives of the Director of Technical 
Programs are: 

1. To provide direct technical service to the society’s 
members, committees, and officers. 


2. To provide service to advance the frontiers of instru- 
mentation technology. 


3. To provide technical service in the public interest. 
These services take the form of administrative assis- 
tance general counsel, and creative guidance. 


65 























MEETING PREVIEWS 








Houston Conference Will Stress 


New Principles of Analysis 


ISA’s Analysis Instrumentation Di- 
vision has brought together for its 
International Symposium on Instru- 
mental Methods of Analysis an array 
of provocative speakers and papers. 
The Symposium will be held May 12 
through 14 at the Shamrock Hilton 
Hotel, Houston, Texas. Its subject— 
“New Principles in _ Instrumental 
Methods of Analysis.” 

The program presents a complete 
panorama of analysis instrumentation 
from conventional methods to the very 
latest techniques. 


Program 


Monday, May 12 

Analysis Instrumentation for Nuclear 
Applications, Myron T. Kelley, Oak Ridge 
National Laboratories. 

Techniques of Process Application of 
Mass Spectrometry, J. F. Combs, R. J 
Clark, H. C. Tucker, S. D. Delaune and 
R. F. Wall, Monsanto Chemical Co. 

An_ Ultraviolet Spectrophotometer for 
Continuous Process Analysis, Leo Glasser, 
R. J. Kamazler, E. J. Troy, E.I. du Pont. 
_Gas Chromatography and Its Applica- 
tions to Continuous Analysis, C. G. Fel- 
lows, Union Carbide Chemicals Co. 
Tuesday, May 13 and Wednesday, May 14 


CHEMICAL METHODS OF ANALYSIS 
SYMPOSIUM 
_ Theory and Applications of a New Con- 
tinuous Chloride Analyzer, Beckman In- 
struments, Inc. 
An Automatic Titrator for .Stream 
Analysis and Control, H. Freedman, Rob- 
ertshaw-Fulton Controls Corp. 


Automatic Continuous lash Point 
ee R. S. Karas, Precision Scientific 
Xo 


An Instrument for Continuous Measure- 
ment of Small Quantities of Oxygen, A. 
Robinson, Analytic Systems Co. 


OPTICAL METHODS OF ANALYSIS 

SYMPOSIUM 

Direct Reading Scanning Spectrometer 
for isotopic Analysis, Louis E. Owen, 
Goodyear Atomic Corp. 

Application of an Infrared Analyzer on 
a Demethanizing Absorber Tower, G. M. 
Hicks, Polymer Corp., Ltd. 

The Infrared Analyzer as a Leak De- 
tector, Paul G. Balko, Donald R. Bresky 
and Vincent J. Coates, Perkin-Elmer 
Corp. 


RADIO FREQUENCY SPECTROSCOPY 

SYMPOSIUM 

NMR Instrumentation, R. B. Williams, 
Humble Oil & Refining Co. 

Mass Spectrometers as Process Moni- 
toring Instruments, J. R. Mahoney, Union 
Carbide Nuclear Co. 

Review of RF Spectroscopy, R. S. 
Codrington, Schlumberger Well Surveying 
Corp. 

X-RAY & ELECTRON SPECTROSCOPY 

SYMPOSIUM 

A Neutron Absorptometer for Labora- 
tory and Flowing Stream Analyses, W. A. 
Brooksbank, Jr., J. E. Strain and G. W. 
es Oak Ridge National Labora- 
ory. 
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A Gamma Absorptometer for Labora- 
tory Analysis of the Heavy Elements, W. 
L. Maddox, and M. T. Kelley, Union Car- 
bide Nuclear Co. 

In-Process Analysis of Binary Streams 
by Gamma Ray Absorption Techniques, 
Cc. B. Moore, E.I. du Pont. 

Particle Size Distribution Analysis of 
Radioactive Materials, G. W. Leddicotte, 
H. H. Miller, R. E. Druschel and M. T. 
Kelley, Union Carbide Nuclear Co. 

Measurement of Radioactivity in Flow- 
ing Plant Streams, J. W. Landry, T. S. 
Mackey and R. W. Stelzner, Oak Ridge 
National Laboratory. 


GAS CHROMATOGRAPHY SYMPOSIUM 


Comparative Studies of Gas Chromato- 
graph Column Parameters, William J. 
Baker, Monsanto Chemical Co. 

A Comprehensive Survey of Instrumen- 
tation for Gas Chromatography, Na- 
thaniel Brenner and Harry Hausdorff, 
Perkin-Elmer Corp. 

Gas Chromatographic Analysis of En- 
gine Exhaust and Atmosphere for Light 
Hydrocarbons, F. T. Eggertsen, Shell De- 
velopment Co. 

Design and Application of Preparative 
Scale Gas Chromatography, D. . Carle 
and T. Johns, Beckman Instruments, Inc. 

Gas Chromatography as an Analytical 
Field Tool, F. B. Gray, Jr., Caran Engi- 
neering Corp. 

Observations on the Anomolous 
Chromatographic Behavior of Hydrogen 
with Thermal Conductivity Detectors, 
William J. Baker, Monsanto Chemical Co. 

Gas Chromatography Instrumentation, 
E. Pasch, Wheelco Instruments Division, 
Barber-Colman Co. 

A Rotary 6-Way Chromatographic Sam- 
ple Valve, T. L. Zinn, Monsanto Chemical 
Co. 

Automatic Process Control! with 
Chromatographic Analyzers, M. C. Burk 


and F. W. Karasek, Phillips Petroleum 
Co. 

Microliter Syringes for Sample _ Intro- 
duction, C. H. Hamilton and R. A. Meyer, 


The Hamilton Co. 


As the keynoter for this outstand- 
ing program, the Symposium will 
have Porter Hart. Mr. Hart is super- 
intendent of Instrument Technical 
Services, Texas Division, Dow Chemi- 
cal Co. In 1953 he served as president 
of the Instrument Society. Until 1956 
he served on the National Research 
Council, National Academy of 
Sciences. 

The address at the Symposium 
banquet will be delivered by Dr. C. A. 
Stokes, vice president and technical 
director, Texas Butadiene & Chemical 
Corp. His subject will be “Common 
Sense Economics in Evaluating 
Process Plant Automation.” Dr. 
Stokes is a national director in the 
American Institute of Chemical Engi- 
neers. He holds a number of patents 
on manufacture of black carbon and 
related fields. A teacher for many 
years, Dr. Stokes is known as an 
author of stature. 


Porter Hart, Keynoter 


The roster of speakers abounds 
with well known experts on the sub. 
ject of instrumental methods of 
analysis. Charles Fellows, Union Car. 
bide Chemicals Co., organized his com- 
pany’s Special Instrumentation Dj. 
vision. One very important function 
of this division includes research and 
development of continuous methods of 
analysis. While serving on the Man. 
hatten Project (1943-1945) he de 
signed the layout and organized the 
Mass Spectrometer Section of Car- 
bide Instrument Department at Oak 
Ridge. 

Robert Wall, senior group leader of 
applied physics in the Research De 
partment, Monsanto Chemical Co., has 
an impressive background in develop- 
ment of analytical instrumentation 
and their application to chemical 
process plants. 

D. J. Troy, research supervisor of 
applied physics, E. I. du Pont, is a 
specialist in colormetric, photometric 
and spectroscopic instrumentation for 
process control and refractometry and 
has many papers and patents in the 
field. 

Myron T. Kelley, director of Analy- 
tical Chemistry Division, Oak Ridge 
National Laboratories, brings to the 
symposium special training in instrv- 
mental methods of analysis particular- 
ly as applied to remote control of 
highly radioactive materials and to in- 
line analytical control of radiochemi- 
cal processing. 

B. W. Thomas, head, Manufacturing 
Research, Texas Butadiene & Chenmi- 
cal Corp., has published a wide va 
riety of papers on analytical and in- 
strumentation techniques. For 3 
years he was contributing editor for 
an instrument column in Industrial 
and Engineering Chemistry. He holds 
several patents in the field of analy- 
tical chemistry and is an associate 
director of ISA. 

All and all, the program and the 
speakers make the IMA Symposium 4 
conference any man in analysis sho 
not miss. Advance registration (fee 
$20) may be made through H. S. 
ler, 313 Sixth Avenue, Pittsburgh 2, 
Pa. Advance reservations should be 
made directly to the Shamrock Hilton 
Hotel, Houston 1, Texas. 
early and avoid the rush. 
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MIT instrumentation Director 
jp Keynote Flight Test Symposium 


As the only nationwide technical 
meeting devoted exclusively to the art 
and science of flight test instrumenta- 

tion, ISA’s 4th National Flight Test 

instrumentation Symposium has be- 

the meeting for specialists in 

this field. The meeting will be held 
yay 5 through 7 in New York. 

Workshops, so popular in the past, 

yill again be the meeting place for 
informal discussions of the most 
argent technical problems of the day. 

The technical program presents the 

yest papers in the field, delivered by 
| the most competent and experienced 


speakers. 


Program 


Monday, May 5 
Keynote Speaker—Dr. C. S. 
rector, Instrumentation 
MIT. 
Panel Session—The Economics of in- 
strumentation, Chairman, George 
Toumanoff, Republic Aviation Corp.; 
Speakers, W. W. Barrat, Arco Air- 
craft Ltd.;: Carl Holmquist, Command- 
er, U.S.N.; C. R. Dietz, The Martin 
Co.; R. L. Thoren, Lockheed Aircraft 
Co. 
Workshop Sessions 
The Economics of Accuracy and Re- 
liability 
Instrumentation Program Planning 
Management Aspects of Instrumentation 
Economics 
en and Pre-Flight 


Draper, Di- 
Laboratory, 


Calibration 
Techniques 
| Power Plant Instrumentation 


| Missile Panel Session — Measurement 


Selection 


The Northern California Section of 
ISA is again conducting its sixth 
annual Symposium, Maintenance Clin- 
i¢eand Exhibit on Instrumentation and 
Control, May 6 and 7 at the Hotel 
leamington, Oakland, California. 

An important educational function 
of the 3-phase program is the Main- 
tenance Clinic, which this year is 
offering an expanded program with a 
modern and practical theme. The pro- 
gram has been arranged to avoid dupli- 
tation of subjects covered in previous 
years and yet to retain the useful as- 
pect emphasized in past clinics. The 
program for the Symposium is a varied 
and highly useful one. 


Program 
May 6 9 
jit—Registration 

m-9:15—Introduction and Announce- 


9:15-10:00—Com i 

: puter Controlled Pilot 
oon J. K. Walker and C. K. Hines, 
‘ onsolidated Electrodynamics Corp. 
100-10:15—Coffee Break 


'0:18-11:00—Computers for Real Time 
aeeeee _Control, Harold A. Keit, 
P mo-Wooldridge Corp. 
00.11:45— Improved Process Control 


one h Continuous Refractometry, 
soli - Bicknell and D. J. Fraade, Con- 
dated Electrodynamics Corp. 
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Ground Test Panel Session 


Tuesday, May 6 


Panel Session — A Progress Report on 
Magnetic Tape Data Systems, Chair- 
man, H. W. Royce, The Martin Co.; 
Speakers, A. T. Snyder, Boeing Air- 

plane Co.; S. Roman, The Martin Co.; 


Cc. E. Pettingall, Douglas Aircraft Co.; 
J. J. Dover, Air Force Flight Test 
Center. 


Workshop Sessions 

Inflight Tape Recording 

The Editing of Data 

Analog or Digital, Which, When and 
Why? 


Computers in Data Systems 
Real Time Display Techniques 


Missile Panel Session — Instrument Caii- 
bration 


Wednesday, May 7 


Panel Session—Air Data Measurement, 
chairman, Dr. F. D. Werner, Rose- 
mount Engineering Co.; Speakers, 
Fred Smetana, University of Southern 


California; R. L. Fine, WADC; Wil- 
liam Gracey, NACA, Langley Aero- 
nautical Laboratory: Robin Fuller, 
Naval Ordnance Test Station. 
Workshop Sessions 
Airspeed and Altitude Measurements 
Outside Air Temperature Measurement 
Air Flow Direction Measurement 


Vibration and High Level Noise Measure- 
ment 


Helicopter Instrumentation 
Basic Instrumentation Practices 
Missile Panel Session—Hypersonic in- 
strumentation 
For further information contact 4th 
National Flight Test Instrumentation 
Symposium, P. O. Box 113, Bethpage, 
i? ee x 


Northern California Goes All Out 
on Exhibit, Clinic, and Symposium 


12:00-2:00—Luncheon 

2:00-2:45—Contro!l Systems Analysis and 
Evaluation, E. I. Edleman, Taylor In- 
strument Companies. 

2:45-3:00—Break 

3:00-3:45—Function Generator Applica- 
tions in Process Control, George 
Bekey, Beckman-Berl.eley Division 

3:45-4:30—Transportation Delay and its 
Simulation with Analog omputers, 
David A. Taskett, Donner Scientific 
Co. 


May 7 

8:00—Registration 

9:00-9:45—Comparison of High and Low 
Speed Digital Data Handling Systems, 
Tom Tracy, Minneapolis-Honeywell 
Regulator Co. 

9:45-10:00 Coffee Break 

10:00-10:45—Criteria for Selecting Digital 
Logging and Control Systems, Martin 
L. Klein, Cohu Electronics, Ine 

10:45-11:30—Automatic Control Systems 
for Natural Gas Transmission Lines, 
G. A. Bernard, III, Stanford Research 
Institute. 

2:00-2:45—Economic Justification for Pro- 
cess Stream Analyzers, Kenneth G. 
Halvorsen, Beckman Instruments, Inc 

2:45-3:00—Break 

3:00-3:45—Continuous Initial Boiling Point 
Recorder, W. B. Milligan and F. B. 
Rolfson, Shell Development Co. 

3:45-4:30—Dynamics of Pneumatic Valve 
Positioning Systems, ©. L. Mamzic, 
Moore Products Co. 


This is a conference well worth 
attending. For further information 
contact E. F. Schimbor, General Chair- 
man, 1341 Seventh Street. Berkeley 10, 
Calif. 


Telemeter 
Conference Features 
Missile Plant Tours 


The 1958 National Telemetering 
Conference will be held June 2-4 at 
the Lord Baltimore Hotel, Baltimore, 
Md. This comprehensive conference 
is being sponsored by the American 
Institute of Electrical Engineers, 
American Rocket Society, Institute of 
Aeronautical Sciences, and Instrument 
Society of America. It is supported 
by the National Academy of Sciences 
and the Military Services. The pro- 
gram will include sessions on systems, 
data processing, components and 
equipment, research associated with 
oceanography, astronomy, cosmic ray 
studies and rocketry. 

Leading manufacturers in the tele- 
metering field will show and demon- 
strate their latest equipment. Many 
of the exhibits will tie in closely with 
the technical papers. In this way 
those attending will have an oppor- 
tunity both to see the equipment and 
hear how it is used. 


Inspection Tours 


A major highlight of the conference 
will be the inspection tours. On the 
afternoon of June 3, attendees will 
have a chance to see the Terrier and 
Talos missiles and the ground station 
used for checking, telemetering and ex- 
perimental work at the Applied 
Physics Laboratory. 

An all day tour is planned for June 
4 to the Aberdeen Proving Grounds 
Balistic Research Laboratory where 
there will be an opportunity to inspect 
close at hand the wind tunnel, IGY 
rockets and the most complete ord- 
nance museum in this country. 

Also on June 4 an evening trip has 
been scheduled to the Glenn L. Martin 
Co.—prime contractor for the Van- 
guard rocket. It is planned that at- 
tendees will view the extensive tele- 
meter receiving and data processing 
system for flight testing. 


Entertainment 


Many activities are planned for at- 
tendees and their wives along the line 
of entertainment. The ladies will, no 
doubt, find the evening flight over 
Chesapeake Bay to the historic East- 
ern Shore country of Maryland for a 
traditional dinner an exciting exper- 
ience. Among other activities are a 
banquet and special ladies program. 

Guest speakers will include General 
Earl Cook, U. S. Army Signal Engi- 
neering Laboratory; Admiral Gordon 
Caswell, U. S. N. Retired; Admiral 
Blinn Van Mater. 

There will be an international flavor 
to this year’s conference with papers 
from France, Canada, Sweden, Switz- 
erland, Australia, Italy, Great Britain 
and Russia. 

Full details may be obtained by 
writing to E. T. Loane, C. & P. Tele- 
phone Co. of Maryland, 320 St. Paul 
Place, Baltimore 2, Md. 
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“Energy Instrumentation Today and Tomorrow,” 
ISA Power Conference Topic--May 21-23 


“Energy Instrumentation Today and 
Tomorrow,” the conference sponsored 
by ISA’s Power Division in New York 
City May 21 to 23, will cover auto- 
matic control of electric, gas and steam 
systems. This program ranks high 
among outstanding programs for the 
year—one that shouldn’t be missed. 


Program 


Wednesday, May 21 


8:00 to 9:45—Registration 

10:00-10:45—Opening address by 
Welch, Jr., Honorary Chairman, 
Island Lighting Co. 


10:45-12:00—Central Station 
tion—Today and Tomorrow, 
A. Summers, Ebasco Services, 


12:00-2:00—Luncheon 


2:00-3:00—Monitoring of Burner Flame at 
the Eagle Mountain Generating Sta- 
tion, H. R. Newth, Texas Electric Ser- 
vice Corp. 

3:00-4:00—Electronic Boiler Controls in 
Canadian Steam Power Stations, L. 
G. Holman, Montreal Engineering Co., 
and R. E. J. Putnam, Evershed & 
Vignoles 

4:00-5:00—New Levels of Performance 
Required for instruments and Con- 
trols—Today and Tomorrow, Gordon 
Hahn, Gibbs & Hill 


Thursday, May 22 
8:00-8:45—Registration 


William 


Long 


Instrumenta- 
William 
Inc. 


> new members 


ADIRON: 5S. Lawrence Bellinger, Robert 


Holcomb Smith 


AKRON: Edwin Matthias Burger, Ralph C. 
Davis 

ATLANTA: John R. Baldwin, Richard J. 
Drexel, Jr., M. C. MeMullen, Jr. 

BALTIMORE: Frank C. Hazzard, David L. 
Whittemore 

BATON ROUGE: John Carsey, Jr., D. R. 
Gifford 

BOSTON: Hilmi Arslan, Edward A. Gilman, 


Hugh F. Stoddart 
CAROLINA PIEDMONT: John Hopkins 
CENTRAL ILLINOIS: Charles H. Rowles 


CENTRAL NEW YORK: Walter D. Davies, 
John C. Egan, Jr., Richard H. Gelatt, 
Karl W. Robertson 

CHARLESTON: Joe T. Brandenburg, Thomas 
Joseph Durr, Jr., John V. Fisher, Paul 
H. Gillespie, Herbert N. Hill, Jr., Wilbert 
J. Mayer, Jr., Carl B. Mercer, George C. 
Pedley, Harold Lynn Smith, George R. 
Spangler, John M. Taylor 


CHATTANOOGA: Joseph Lewis 

CHICAGO: Judson N. Brooks, Jr., James T. 
Devane, James Richard Long, James W. 
Ryan, John W. Skomajsa 

CINCINNATI: Thomas J. Bramell, 
Bernard Chasta 

CLEVELAND: David Andrews, John Richard 
Evans, H. T. Herbst, Charles W. Lock- 
emer, William J. Manning, Robert V. Mel- 
reit, Jack Fred Reiske 

COLUMBUS: George B. Foster, 
Navin 


DAYTON: 
DENVER: 


Greiser, 


Harold 


Patrick J. 
Eugene W. Miller 


Edward Earl Entrikin, W. Arthur 
Ronald J. Young 
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9:00-10:00—The Use of Instrumentation 
in the Operation of a Gas Distribution 
System, E. S. Bance, Long Island 
Lighting Co. 

10:00-11:00—Unusual Controls and Instru- 
ments—Portland Generating Station, 


G. F. Bierman, Gilbert Associates, 
Inc., D. R. Rees, Metropolitan Edison 
Co., and J. G. Miller, Metropolitan 


Edison Co. 
11:00-12:00—Some Interesting Aspects of 
the Instrumentation and Control Sys- 
tems at Eddington Station, E. € 
Kistner, Philadelphia Electric Co. 
12:00-2:00—Luncheon 
2:00-5:00—Instruments for 
Atmospheric Pollution, H. C. 
Southern California Edison Co. 
Instrumenting the Shippingport Reactor 
Plant, N. E. Wilson, Westinghouse 
Atomic Power Division 
Sterlington Station Operational Informa- 
tion System, David Taylor, Daystrom 
Systems Division of Daystrom, Inc 
6:00-7:30—Cocktail Hour 
7:30-9:30—Dinner and Speech 


Detection of 
Austin, 


Friday, May 23 


8:00-8:45—Registration 
9:00-12:00—P anel Discussion—Relation 


Between Instrumentation and Power 
Piant Cost. Moderator, V. F. Estcourt, 
Pacific Gas and Electric Co. Mem- 
bers of Panel: E. Yaw, Ebasco Serv- 
ices, Inc.; T. Mullen, Burns & Roe; 
H. A. Johnson, Gibbs & Hill; R. Cc. 
Norton, Stone & Webster: R M. 
Maust, Gilbert Associates. 


12:00-1:30—Luncheon 
1:30-5:00—Plant Tour 








George R. Atkins, The Bristg} 
serving as Conference Chairman, t 
W. Geue, Texas Electric Service Cy 
is Program Chairman. F 


According to Atkins, the Tegistratig, 
fee for the 3-day conference Will bp 
$12.00. This amount will include , 
copy of the Proceedings ( individyg 
papers will not be available), py wil! 
not cover the banquet or plant toy 
charges. 


There will be a cocktail hour th 
evening of the banquet. Tickets yy 
be given to all registrants. 


Those who attend will not want 
miss the interesting panel discusgig 
scheduled for Friday, May 23. 
panel will try to relate the cost of jp | 
strumentation to the overall plant eg 
and to the elements of the plants 
down-to-earth terms. 


| 


Don't put off registration. This ig, 
program you can't afford to miss. (yp 
tact William J. Burns, Long Isla 
Lighting Co., 175 Old Country Road! 
Hicksville, New York. 








DETROIT: 


FOX RIVER VALLEY: 
Donald B. Johnson 


HOUSTON: R. B. Forbes, Jess T. Garrett, 
Randolph M. Keeling, Edward L. Morague, 
James Taylor Rutherford 


IDAHO FALLS: Hal E. Anderson, John D. 
Garske, R. A. McClure, John D. Rompel 


LEHIGH VALLEY: William Raymond Daniels 


LOS ANGELES: Charles E. Beeman, Lincoln 
Boyd, Jr., Loran F. McCormick, Robert L. 
Millhite, Lewis L. Parson, Robert J. Sav- 


Lowell M. Baker 
William A. Ellis, 


age, Richard S. Shipman, Maurice S. 
Wilks, Jr. 

LOUISVILLE: Yun Nan Fan 

MONTREAL: Kurt Barth, John R. Dean, 
Brian Emo, George William Wager 

NEW JERSEY: Richard J. Doelger, Sr., 
Kurt Erich Gonzenbach, Warren John 


Meyer, Thomas D. Pascale, Jr., Frederick 
S. Royce, James Lallou Wescoat 


NEW YORK: Ernest C. Byrd, Jack Harris, 
Elbert Carlton Lawson, Richard P. Sallee 


NIAGARA FRONTIER: 
Kult 


NORTHEAST TENNESSEE: Arnold R. Greer, 
Jr. 


Sandor Alexander 


CALIFORNIA: Lawrence E. 
Brown, Clifford William, Chase Arthur, 
David Donges, Milton James Evans, 
Michael C. Fitz-Gerald, Wallace S. George, 
Edward F. Mullen, Carr Baker Neel, Wil- 
son S. Pritchett, William W. Scherer, Jr., 
William Snyder, James Randall Swain, 
Howard D. Warshaw, Herman Cornelius 
Zwar 


OKLAHOMA CITY: 


Farquharson 


NORTHERN 


Mark M. Bowelle, John 


OGLETHORPE: John D. Goodrich, Jr. 


OMAHA: James A. Beglin 

PENSACOLA: Ernest A. Clark, Duncan = 
Jones 

PHILADELPHIA: William R. Haden, d:. 
Pete Humanick, Joseph E. Zungolo 

PITTSBURGH: Ishwar Chandra Agarm 
James Vincent Sweeney 

PORTLAND: Harry Quin, Oliver K. Schae 

RICHLAND: Foy A. Leach 

RICHMOND-HOPEWELL: John E. Cosh 
William R. Haid, Michael Gravatt Jones. 
Jesse David Kliewer, Alfons Max Og 
John A. White 

SACRAMENTO: Howard D. Kehm . 

SAN DIEGO: Jorgen Leif Hansen, Fran 
V. Lyle, Eddie George Mailahn Duane ¢ 
Newhart 

SAN FERNANDO VALLEY: Mark B. Basle 
James W. Barnes, Robert H. — 
Kevin Coonerty, James P. Cox, Rebate 
De Somer, Charles G. Krapp, J y 
Krentz, Ray C. Laughlin, Dr. F. F. lis 
Louie Maurer, Stanley V. McKeever 
George A. Sacks, Eugene R. Ward, Jr. 

SARNIA: A. C. McDonald 

SEATTLE: Edward J. Rees 

SOUTH BEND: Ronald Leroy Ruetz 

TULSA: Perry B. Anderson 

TWIN CITY: Richard L. Bonnett, J 
Freeberg, Archie W. Judson, Jr., 
John Keenan, Wilbur W. Swanson, P 
ard Ernest Swenson ‘ a 

WASHINGTON: James P. Tate, Jt 

WAYNE COUNTY: Robert P. Kuhn, 


} 








G. Maddelein, Jesse G. Smith, 
Gerald White 
WICHITA: Gene B. Ross 
MEMBER-AT-LARGE: Ray F. Buford, 


liam N. Carey, Jr., Lester 
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idaho Falls Programs Monthly Maintenance Clinics for Members 





an 


tentiometer wide-strip 
left) explains the mechanism 


Johnson. 


These members of the Idaho Falls Section are all 
wrapped up in a discussion of an electronic po- 
recorder 
recent Maintenance Clinic. Al Weber 
to standing (left to 
right) J. R. Hall, D. Jackson, G. Mathews and B. 
Stooping over (right) for a closer look 
are B. Pierce and G. Rowberry. 
A. Stegall and F. Matheny (seated) listen intently. 


at the _ section’s 


(back row 


G. Deschamps, 








How does a section keep its member- 
ship active and interested the year 
round? Idaho Falls Section has hit on 
a surefire formula—programing. Give 
the members what really interests 
them in the programs and backsliding 
members will slide back to the fold. 

In November, Idaho Falls started 
programing monthly Maintenance Clin- 
ies and the response has been tremen- 


dous. The clinics, presented by repre- 
sentatives from leading instrument 
manufacturers, featured diverse for- 
mats ranging from lectures to straight 
demonstrations. Al Weber of The Bris- 
tol Co. provided 2 recorders and re- 
corder components for the November 
clinic. He lectured 3 hours on each 
for 2 successive evenings to describe 
operation, techniques and procedures 





(See 
Black- 
erby of Leeds and Northrup took up a 
type-H indicator, a P.A.T. control unit 


maintenance. 
A. A. 


of preventative 
photo) For December, 


and a valve operator. In January, 
members heard Frank Thomas of Tek- 
tronix, Inc. describe maintenance for 
model 535 oscilloscope. The February 
meeting covered d-c amplifiers; the 
March meeting, atomic instruments. 


Pittsburgh ISA Conference Produces Top-Quality Papers 


Several unusually good talks high- 
lighted ISA Pittsburgh Section’s 
Righth Annual Conference on Instru- 
mentation for the Iron and Steel In- 
dustry, held March 11 through 13. 
Almost 250 specialists representing 
many parts of the country attended the 
three-day conference-exhibit. 

The event was opened by a warm 
welcome from Pittsburgh’s mayor 
David L. Lawrence, who emphasized 
the role technology is playing in the 
renaissance of Pittsburgh. 


Here Paul Hankison (right) 
explains features of the Hanki- 
son Condensifilter instrument 
air dehydrator to (left to right) 
Tom Griffiths, Ray Murray and 
Bob Squire, all combustion en- 
gineers at Bethlehem Steel, 


Johnstown, Pa. 
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Analysis instruments for steel were 
given prominence in two _ papers. 
Eliciting the longest and hottest dis- 
cussion was “Oxygen Analyzers on 
Open Hearth; Furnaces” by Hunziker 
and Bain (see photo). The waste gas 
oxygen analyzer was placed in actual 
closed-loop control of the furnace. In- 
creased production on two test instal- 
lations was so great that the plant 
is equipping all its open hearths for 
analysis control. B. M. LaRue, spec- 
trographer at Weirton Steel presented 
an informative review of spectrograph- 
ic analysis in steel, which gave con- 
ferees an orderly history of the science 
from Isaac Newton down to the latest 
instrument capable of 1000 determina- 
tions in 24 hours. 

Exhibitors were greatly pleased by 
the attendance, and especially by the 
novel exhibit arrangements. This year, 
exhibits were held in individual hotel 
suites, which were officially registered 
for a small fee, and listed and pro- 
moted by the conference committee. 
This unique arrangement minimized 
the work and expense for both exhibi- 
tors and committee, and seemed the 
best technique yet evolved for small 
conference exhibiting. 

In his banquet address, Dr. J. C. 
Warner, president of Carnegie Tech, 
presented the most compelling, factual 


statement on our technical education 
crisis your editor has heard and the 
most workable program for its solu- 
tion. He predicted the US will pour 
several billion dollars down the drain 
in ill-conceived crash programs for 
hurry-up education—‘a high price to 
pay for tranquilizer pills for our Na- 
tional education headache.” 

Bougets for the informative, smooth- 
working conference go to the Pitts- 
burgh Conference chairmen R. H. 
Shannon, U.S. Steel, and Lester Veiock, 
Heppenstall Company. 


Listening intently to a floor 
question stimulated by their ex- 
cellent paper on analyzer con- 
trol of open hearths are (left 
to right) J. W. Bain and E. W. 
Hunziker of U.S. Steel’s Geneva 
Works. Session moderator 


Ward Percy is on the right. 
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Foul Weather 
Almost Foils Fair 


The 2nd Yankee Instrument Fair, 
sponsored by ISA’s Fairfield County, 
Connecticut Valley and Boston Sec- 
tions, was held January 14 and 15 in 
Boston. It was a success, despite in- 
clement weather that played havoc 
with the expected attendance. 


The show started off with a tremen- 
dous flurry of interest in the technical 
sessions—actually more than twice as 
many people showed up for the first 
morning sessions as had in 1956. Then 
the weather turned treacherous and at- 
tendance slowed down. With most 
radio and television announcers and 
other local media asking specifically 
that people stay off the highways un- 
less absolutely necessary, more than 
1,100 still braved the weather to at- 
tend. 


Those that did manage to attend 
were not in any way disappointed. The 
speakers were top-notch as had been 
promised and the Fair itself displayed 
the newest in instrumentation from 
more than 100 manufacturers of both 
industrial and laboratory equipment. 

Though the attendance, in compari- 
son to the figures of 1956, was lower 
and therefore somewhat of a disap- 
pointment to the planners, the sponsor- 
ing sections should take heart in the 
fact that so many attendees were not 
stopped by the weather and that when 
they arrived the high quality of the 
program justified the trek. 


H. S. Garrett 
Dies in Philadelphia 


The Instrument Society of America 
and the ISA Journal note with regret 
the passing of H. Sherid Garrett. Mr. 
Garrett died February 27, at the age of 
42, after being stricken by a coronary 
attack. He was, at the time of his 
death, manager, Application Engineer- 
ing Department, Moore Products Com- 
pany. 

A graduate of the Drexel Institute, 
Mr. Garrett had been associated with 
B. F. Goodrich Corp. and the Barrett 
Division of Allied Chemical and Dye 
Corp. before joining Moore Froducts in 
1944. 

Mr. Garrett was an active member of 
ISA’s Philadelphia Section and had 
been affiliated with the Society since 
1946. 

He was noted as a speaker and had 
lectured before ISA sections and at 
other technical meetings in all parts of 
the country. He had also written a 
number of technical papers and maga- 
zine articles on process measurement 
and control. 
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Houston Clinic Tops in Attendance 


For the sixth consecutive year, the 
Houston Section sponsored an Instru- 
ment “Mechanics” Maintenance Clinic 
at the University of Houston, February 
1. Reports received from ISA Journal 
Correspondent W. B. Rawson in Hous- 
ton indicate that the clinic was a rous- 
ing success with more than 350 instru- 
ment men and engineers enrolling for 
all-day classes. 

The clinic is designed primarily to 
provide detailed service and mainte- 
nance information on various instru- 
ments from the manufacturer to the 
mechanic. This year 12 instrument 
manufacturers supplied equipment and 
instructors for the clinic; repeating 
each subject five times during the 


course of the day to ACCOMMOdate thy | 
number of classes. Some of the nh 
jects included primary elements, foe 
measurement, telemetering, 888 ang) 
yzers, PH and electronic tegt equi 
ment. The ISA film “Principles y 
Automatic Control” was shown. 

Members of the section’s education 
committee responsible for the Over. 
whelming success of the clinic include 
W. W. Lester, chairman; F. |, n 
co-chairman; C. R. Skalnik: R. ¥ 
Davis; L. M. Green; R. E. O'Neil: Ro 
Marvin; V. O. McConnell; A, w. Wi. 
liams; D. W. Reed; J. W. Bergtgy 
C. L. Schultz; A. J. Foerster; Ruth (y, 
ter; Peggy Manuel; C. R. Miller and 
Cc. O. Horton. 


ISA Sections Join Other Groups 
in Engineering Week Activities | 


During Engineers Week, February 
16 to 22, ISA Sections across the 
country either separately or with other 
technical societies presented programs 
to enlighten the public as to the engi- 
neers’ accomplishments, his needs and 
how he is making this country a better 
place in which to live and work. 

Members of the Memphis Section co- 
operated with other technical societies 
in Memphis on a joint program. Dr. 
P. Rhodes, president of Southwestern 
University at Memphis spoke on the 
recently formed Southwestern Re- 
search Institute. In addition, Section 
members Leon A. Grosmaire, R. E. 
Byers and R. R. Gardner visited local 
high school groups and discussed engi- 
neering as a career and the require- 
ments necessary for pursuing it. 

Savannah River Section worked with 
the area’s Joint Engineers Council to 
arrange for special television and radio 
programs, displays and talks. The 
section took responsibility for displays 
in the Augusta and Aiken area. Mem- 
bers of the section who worked on the 
display committee included W. B. Abel, 
H. T. Babb, R. N. Bailey and A. Jones. 

Willy Ley, world famous authority 
on rockets and space travel addressed 
the Technical Societies Council of 
York, Pa., of which the Central Key- 
stone Section is a member. At the 
Fourth Annual Banquet in celebration 
of National Engineers Week, Ley pre- 
dicted that “the man in the moon 
will be meeting a man on the moon 
before the end of the century,” and 
“within 10 or 20 years space flight will 
be an almost everyday occurrence.” 

“Engineering Builds Broader Hori- 
zons” was the theme of the Engineers 
Week activities in the Charleston, 
West Va. area. Representatives from 
the Charleston Section R. L. Cason and 
J. W. Profota helped plan a program 
of activities geared to the general pub- 
lic. The program included an exhibit 
on the Rotunda of the West Virginia 


State Capitol; a banquet and morig 
in the House Chambers of the Sty 
Capitol. The films covered such sb 
jects as what engineers do. 

The Tulsa Section aimed its progray | 
at the young people. It sponsored, 
number of students to the annual | 
banquet of the Oklahoma Society ¢ 
Professional Engineers. During th 
banquet the students had an oppor 
nity to meet with engineers in all fields 
and to have their questions studia 
and answered. W. W. Donachy, pres 
dent of the section acted as one of th 
hosts. In addition to the banque 
students were taken on tours and tok 
part in workshops. 

Members of the Baltimore Sectiona 
tended the annual Engineers Wee 
dinner to hear Dr. Louis M. Fulton, Jr 
in charge of data processing at IBM. 

Seattle Section participated with tk 
Puget Sound Engineering Council 
their annual banquet. Bob Weir al 
Rex Cunnington accompanied by thet 


wives were ISA’s official represent 
tives to the gathering. 
Philadelphia’s “Engineer of th 


Year,” K. M. Irwin addressed a joi! 
meeting of the Philadelphia Sectim 
and Franklin Institute. His talk cm 
tered on “More Power to Delaware Vél; 
ley.” Designed specifically to point ® 
the important roles of engineers to ow 
national welfare, the program @| 
scribed engineering at work in the 
world’s most efficient electric genet | 
ing station—The Eddington plant @| 
PE. 

ISA’s Wilmington Section took pat 
by setting up a display and dem 
strating actual instruments and 
trols that affect the public well beilé 
Photos supplemented the display. 

ISA _ sections proved . once 
through their hard work during t 
week that they are not inward lookilé 
groups. Rather, that they are activél 
and wholeheartedly interested in ke? 
ing the public informed . . . the young 
people in particular. 
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_ 


away from instrumentation, 
the Scioto Valley Section heard J. D. 
Nida, resident manager, Merrill, 
Lynch, Pierce, Fenner & Beane dis- 
cuss “Your Investment Problem and 
What To Do About i.” 


Moving 


- & 


Henry J. Noebels, Process Instru- 
ments Division manager, application 
engineering, Beckman Instruments, 
Inc, spoke on “Analyzing Instrumen- 
tation” at the March meeting of the 
Paducah Section. 

> & ©& 


Savannah River Section had as its 
guest speaker for the March meeting 
Hugh A. Mill. Mr. Mill, an engineer 
with A. H. Emery Co. discussed thrust 
and weight measurement. 


x k * 


“Applying the Butterfly Valve” was 
discussed by Charles A. Dally at the 
March meeting of the St. Louis Sec- 
tion. Dally, chief engineer, Continen- 
tal Equipment Co., has written several 
papers on the subject, some of which 
have appeared in the ISA Journal. 


x *k * 


Advance techniques in data hand- 
ling and readout devices were given 
full play at the March meeting of the 
Chicago Section. J. T. Teed, Minne- 
apolis-Honeywell, was chief speaker 
for the evening. 


oe 2 2? 


Missouri Valley Section elected the 
following men to office: Gordon Ran- 
dall, president; Jim Morgan, vice 
president; Bob Morley, treasurer; 
Harold Beenken, executive secretary; 
Jim Overboe, corresponding  secre- 
tary; and Bob Plumb, national dele- 
gate. 

- = 2 


Process and instrument engineers 
found much to interest them during 
the March meeting of the South Texas 
Section. James Goldrich, field engi- 
heer for Consolidated Electrodynam- 
les, took up the subject of process an- 
alyzers. He covered both simple and 
complex instruments. 


-— - € 


“Shock Tube Instrumentation Prob- 
lems” was the subject of the talk 
given by Dr. H. T. Nagamatsu at the 
ay meeting of the Eastern New 
ork Section. With the aid of slides, 
charts and photos of actual experi- 
ments, Dr. Nagamatsu_ explained 
ries and techniques of hypersonic 
research. 
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For their April meeting, the Colum- 
bus Section will tour the Industrial 
Nucleonics Corp. plant. 


x &k * 


A panel discussion on “Looking at 
the New Year—Data Handling—The 
State of the Art,” proved interesting 
to members of the Los Angeles Sec- 
tion. Five outstanding leaders in the 
field added their expert experiences to 
an interesting program. 


=: & = 


Special agent J. F. Gallagher of the 
FBI astounded the Washington Sec- 
tion’s small fry and adults, too, at the 
Section’s Father-Son Night. “Science 
in Crime Detection at the FBI Labora- 
tory” was his topic and it showed how 
simple things like hair, sand, etc. can 
lead to detection. 


x & 


Members of the Wichita Section got 
some insight into the problems _ in- 
volved in training a test pilot at Ed- 
wards Air-Force Base when T. W. 
Gillespie came to speak at the March 
meeting. Gillespie has had wide ex- 
perience as an engineering test pilot 
at Beech Aircraft Corp. 


x k * 


Members of the Lehigh Valley Sec- 
tion learned at the March meeting 
that the number of elements that can 
be measured is infinite. Movies, dis- 
cussions, demonstrations all pointed 
up the fact that “You Can Measure 
Anything.” 

- — 2 


Ladies were very much in evidence 
at the recent Ladies Night held by the 
Central New York Section. They en- 
joyed a lively program of stereophonic 
hi-fi music and dancing. 


x * * 


“Microsadic—a High Speed Analog 
to Digital Converter” was William 
Kneen’s subject for the March meet- 
ing of the Mojave Desert Section. 
Kneen is with Consolidated Electro- 
dynamics. 

x *«* * 


Fairfield County held a symposium 
for the teachers in the area on auto- 
matic technology. High-spot of the 
program was a film titled “The 
Search,” a documentary on the impact 
of instrumentation and automatic con- 
trol on society. 


x * * 


Pipe lining, its many control prob- 
lems and safety requirements pre- 
sented an intriguing and challenging 
subject for discussion at the recent 
meeting of the Atlanta Section. W. W. 
Holt, Jr., an expert on the subject was 
the guest speaker. 


Sabine Neches Section installed new 
officers at the March meeting. 


x * * 


Following an enjoyable’ dinner, 
Homer Clay of Minneapolis-Honeywell 
spoke to the Denver Section on “De- 
sign Limits of Power Transistors.” 


eR 


Tom Elder, District III vice presi- 
dent was the guest speaker at the re- 
cent meeting of the Northeast Ten- 
nessee Section. Tom discussed in some 
detail “National Society Plans.” 


x * * 


Vice president and general manager 
of Cubic Corp., Robert V. Werner, was 
the featured speaker at the March San 
Diego Section meeting. His topic— 
FM-CW Distance Measuring Equip- 
ment. 

e #&..97 


John S. Leslie, president of the Les- 
lie Co. took up “Simplified Instrumen- 
tation” at the March meeting of the 
Wayne County Section. As part of 
his talk he brought in actual working 
models of instruments for process con- 


trol. 
er @ 


Gordon Carnegie, District V vice 
president dropped in at the March 
meeting of the Toledo Section to dis- 
cuss and clarify the proposed amend- 
ments to the ISA Constitution. 


e 2? 8 


M. D. Prince, director of research, 
Hoffman Instrument Co., was on hand 
for the March meeting of the South 
Bend Section to enlighten the member- 
ship on the subject of “Physics of 
Transistors.” He also covered semi- 
conductor materials theory. 


x * * 


Members of the Parmian Basin Sec- 
tion found Alex Thackara’s topic “De- 
flection and Force Balance Control- 
lers” highly stimulating matter for 
their March meeting. Mr. Thackara 
is regional manager with Mason-Nei- 
lan, Division of the Worthington Corp. 


x * * 


For the March meeting of the Tulsa 
Section, Program Chairman Donald 
Lin presented Howard H. Holmes who 
spoke on a “Bellows Type Differential 
Recorder.” Holmes is associated with 
Wescott & Greis, Inc. 


x * * 


At the helm of the newly organized 
Youngstown Section are the following 
temporary officers: Howard Porter, 
Mallory Sharon Metals Corp., presi- 
dent; J. E. Piepenbrink, Youngstown 
Sheet & Tube Co., vice president; J. D. 
Chapman, Republic Steel Corp., secre- 
tary; and F. J. Obermiyer, Sharon 
Steel Corp., treasurer. 
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E. R. Huckman 


Claude B. Nolte 


Barton Foxboro 


Two members of the Los Angeles 
Section moved up in the Barton In- 
strument Corp. Claude B. Nolte 
(photo) has been appointed vice presi- 
dent in charge of product engineering 
and development. Since his coming 
with the company in 1946 he has 
served as vice president, sales man- 
ager and vice president in charge of 
production. William S. Christian also 
moves up to become sales manager. 
He has been assistant sales manager 
since 1956. 


New Jersey Section’s E. R. Huck- 
man (photo) takes on the new post of 
assistant field sales manager for Fox- 
boro Co. In this capacity he will co- 
ordinate sales engineering activities 
of field personnel serving instrument 
users in the Northern and Eastern 
sales regions. 


New Service Department manager 
for Beckman/Systems is W. Vernon 
Smith of the Cincinnati Section. 


Ray St. Onge of the New Jersey 
Section becomes advertising and sales 
promotion manager for Beckman/Sys- 
tems. Prior to joining Beckman, he 
was a development engineer with ACF 
Industries. 


Charles A. Langlais, president and 
chairman of the board for Western 
Switchboard Co. reported this month 
the appointment of C. E. Barkis as 
general manager of the company. 
Barkis is a member of the Northern 
California Section. 


Al Ehrke moved A. E. Ehrke & Co. 
into a spanking new office recently. 
This second office, the first is in Co- 
lumbus, Ohio, is located in Cleveland 
and features modern warehouse and 
office facilities, as well. Al is an ac- 
tive member of the Cleveland Section. 
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Dranetz 


Nathan Cohn mF 
Leeds & Northrup Gulton 


Nathan Cohn (photo), chairman of 
ISA’s Publication Committee and 
manager, Market Division, Leeds and 
Northrup, carried off a second prize at 
the recent Winter Meeting of the 
AIEE for his paper “Some Aspects of 
Tie-Line Bias Control on Intercon- 
nected Power Systems.” The citation 
read, in part, “Relationships only 
vaguely recognized have been brought 
into sharp focus.” Nate has written 
many papers on the subject of load 
frequency control. 


ISA’s Theodore K. Feyder, formerly 
sales engineer for Mine Safety Ap- 
pliances Co. in Minneapolis, has trans- 
ferred to the Pittsburgh sales office 
in a similar capacity. 


New sales manager of Minneapolis- 
Honeywell’s Davies Laboratories Di- 
vision is an old ISA standby. N. S. 
Bassett (photo) joined Honeywell in 
1947 as a field sales engineer and has 
risen in the company to his present 
position. 


Joseph M. Looney (photo), 33 year- 
old vice president and general man- 
ager of Technology Instrument Corp. 
of California, was elected president 
of the corporation at a recent Board 
of Directors meeting. Looney started 
with the company in 1951 and since 
1953 has been a moving force in the 
company’s growth. He is a member 
of the Los Angeles Section. 





M. Looney 
TIC of Calif. 


N. S. Bassett J. 
Davies Division 





In announcing the appointment af 
Abraham I. Dranetz (photo) as 4 
vice president of Gulton Industries 
Inc., Dr. Leslie K. Gulton, president g 
the company, said that Dranetz wil 
assume the general managership 
the newly created Glennite Instrumep. 
tation Division. Dranetz is a membe 
of the New Jersey Section. 


H. J. Hoffman, formerly manager ¢ 
the Columbus office for Barber-Cy. 
man’s Wheelco Division, opened , 
Florida office for Control Equipmey 
Co. The Orlando office makes th 
fourth office in the Southeast estab. 
lished by Control Equipment. Hog. 
man, Columbus Section, is well gy. | 
perienced in work with componenk 
for automation. 


Los Angeles Section’s T. Rog 
Welch takes over as general manage | 
of the TC Components Division ¢ 
Brubaker Electronics Co., a subsidiary 
of Telecomputing Corp. Recently 
Welch completed development of a 
electro-mechanical measuring device 
which makes it possible to accurately 
predict and calculate relay perforn- 
ance and reliability. 


New manager of the Electronics 
Division, Diamond Power Specialty 
Corp. is Donald J. Tricebock (photo). 
Tricebock, Philadelphia Section, wil 
have complete charge of engineering, | 
manufacturing, sales and service d 
the company’s line of industrial TV 
systems. 


Robertshaw-Fulton Co. officials te 
vealed this month the appointment d 
ISA’s Albert D. Unetie (photo) # | 
general manager of the company: 
Acro Division. Formerly, he was ge 
eral sales manager of the division. 





A. D. Unetic 


D. J. Tricebock 
Robertshaw-Fultom 


DPS Corp. 
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Upper Atmosphere 
Spectroscopy is Topic 
of Pittsburgh Conference 


Dozens of ISA’ers were among the 2860 instrument- 
men who attended March 3-8 the Ninth Pittsburgh Con- 
ference on Analytical Chemistry and Applied Spectros- 
copy sponsored by the Spectroscopy Society of Pitts- 
burgh and the local section of ACS. 

The session on mass spectrometry of the upper atmos- 
phere featured papers by Drs. Charles Y. Johnson and 
Herbert Friedman of the U. S. Naval Research Labora- 
tory, which described how rockets bearing mass and x-ray 
spectrometers are sent up at a moment's notice to catch 


ISA member 
Marvin Weiss at 
a National Head- 
quarters typewrit- 
er reporting for 
ISAJ readers his 
impressions of the 
spectrography 
conference. 





flaring of the sun's corona. 
think the sun’s corona contained a unique chemical ele- 


Astro-physicists used to 
ment called “coronium”. But Friedman’s work has 
proved that the radiation received is emitted by iron 
ions with 13 electrons removed by the one million 
degree Kelvin temperatures in the sun. 

Dow Chemical’s Dr. Norman Wright received the 
1958 award of the Spectroscopy Society of Pittsburgh. 
In his acceptance address, Wright stated that recent 
availability of “bench top” units has brought many new 
infrared spectroscopists into the field in the last year. He 
estimated 3000 instruments are in use in the U. S. for 
organic chemical research. 

CEC’s C. W. Bailey described performance of the 
new “bench top” mass spectrometer introduced at this 
conference last year. It needs no cold trap yet has a 
background noise level of less than 10% of full-scale 












ge os ae? 


General conference chairman Dr. J. F. Miller of 
Mellon Institute (left) examines a G.E. x-ray spec- 
trograph as he tours the 101-booth exhibit with 
exhibit chairman J. D. Bode, Jones and Laughlin 
researcher (center), and J. D. Johnson of Westing- 
house Atomic Power. (Sun-Telegraph photo) 


reading. He showed examples of resolving hydrogen, 
methane and propane, and N-butane and iso-butane. He 
illustrated the linearity of the instrument by showing 
a slide utilizing carbon dioxide which was linear up 
to 100%. 

Dr. Truman S. Light of Harvard Medical School ex- 
plained how chloride ion concentration in human fluids 
could be measured using a silver-silver chloride elec- 
trode and recalibration of a standard laboratory pH 
meter. Beckman’s Dr. Hideo Watanabe described tem- 
perature compensation for oxygen electrodes using dual 
electrodes in a temperature-compensating bridge, with 
an estimated sensitivity of less than one part per million. 

Applications were described for Milton Roy's Quan- 
tichem analyzer for silica in the range of 50 parts per 
billion, cyanide and chloride 0 to 200 parts per billion, 
hardness in water (C, & M,) 0 to 3 parts per million. 
The pulp and paper industry used the “coke bottle test” 
said M. H. Axler of Axler Associates, until he developed 
a continuous ultraviolet stream analyzer. The operator 
would compare the color of his digester liquor with that 
When the 


In his studies, 


of the liquid in a standard “coke” bottle. 
colors matched the “cook” was done. 
Axler found an optimum time of cook. He suspects 
that operators found this empirically and passed the 
word from father to son. 

Dr. Walter Slavin of Perkin Elmer told of a “Linear 
Energy Spectrophotofluorimeter” which derives its ac- 
curacy from the use of two monochromators, one be- 
fore the radiation impinged on the sample, and the 
other after fluorescence. 














Very soon, 8 generating units will be controlled from the 
central office of Connecticut Valley Power Exchange 
(shown here) with a GE developed automatic load dis- 
patching system. This is the first time a power pool 
has been able to perform automatically both controlling 
and computing functions for load dispatching. (left 
Standing) D. Z. Stremlan exchange manager and J. D. 
Guy of GE discuss the center’s unique operation. 
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HEATH Electronic Analog Computer Kit 


This advanced “‘slide-rule’’ is a highly accurate device that 
permits engineering or research personne! to simulate equations or 
physical problems electronically, and sav 
calculation. 


D 
> 
~~ 
} 

+ 

) 


Ideal for industry, research, or instructional demonstratio: 
Incorporates such features as: 


© 30 coefficient potentiometers, each capable of being set with extreme accuracy. 


e 15 amplifiers using etched-metal circuit boards for quick assembly and stable 
operation. 


¢ A nulling meter for accurate setting of computer voltages. 
¢ A unique patch-board panel which enables the operator to ‘“‘see’’ his computer 


block layout. 
Because it is a kit, and you, yourself, supply the labor, you can now 
afford this instrument, which ordinarily might be out of reach eco- 
nomically. Write for full details today! 


Save money with HEATHKITS 


Now for the first time, the cost of this highly accurate, time and 
work-saving computer need not rule out its use—You assemble it 
yourself and save hundreds of dollars. 


FREE CATALOG also available descrit 
ing test equipment, ham gear, and h 
equipment in kit form. Write for your FREE 


copy today! 
he) Mo} 4 | 





HEATH COMPANY 
A Subsidiary of Daystrom Inc. 
BENTON HARBOR 35, MICH. 


a Get the complete computer 


Story from this four-page 
folder, available free! 
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Business 
and Computers 


The days of disenchantment bare 
come and the glamour of just having , 
computer because competitors do is be 
ginning to give way to more practic 
considerations. Business is now aggy 
ing an unwritten policy of “look be 
fore you leap” toward computer buy. 
ing. “Companies across the land Re 
taking a longer, harder look for imm 
diate savings for electronic Comput. 
ers before ordering the Machine” 
said a recent article in the Wall Streq 
Journal. 


Why The Caution? i 
This new attitude can be attributes 
to many factors, none of which are Dar. 
ticularly surprising. Some would cp 
the recession as the prime factor, By 
while this may have something to & 
with the situation, a closer look pm 
veals that laying fuli blame on reg 
sion is only a superficial explanatip | 
and doesn’t give much credit to th 
consumer’s business “know-how.” 
Actually, business has not given » 
on computers. It realizes that cop 
puters are here to stay; it also realing 
that once the step is taken, there is » 
going back to traditional manual met) 
ods without exorbitant costs. So, it ' 
follows naturally that business is &» | 
barking on the initial step—decision tp | 


convert—more slowly, giving more co 
sideration to needs. 

The value of the computer goes w» 
disputed in “big business” circles | 
where savings in employee time and in | 
money have been tremendous. Chief | 
“Doubting Thomases” are medium 
sized or small businesses, though | 
Says the Wall Street Journal, “High | 
purchase or rental charges as well # 
installation expenses are causing small 
and medium-sized companies to 
sider carefully the replacement at | 
clerical and other systems by comput | 
ers, even when they know long rang } 
savings are assured.” 

Some smaller businesses that hare 
computers are rueing hasty decisions, | 
finding too late that they havent | 
enough applications to justify their e | 
pense. The lesson learned from thes | 
companies, whose systems are ide 
more often than they are in use, ba 
served to point up the need for more | 
pre-planning before purchase or instal } 


; 
' 
' 





lation. 


“Hard-sell” Position 

Though business, as a whole, ® 
proving itself more cautious in its buy: 
ing, it is not becoming unrealistic. To 
the contrary. Large manufacturers a | 
data handling equipment report that 
there has been no marked drop in sale 
or contracts. They are operating # 
full capacity with little or no cance: 
lations. But they are finding thet 
selves in a “hard-sell” position due® 
increasing customer demands for 
formance to meet their needs, and # 
surances that they really need whe 
they are buying. 
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Turkey Strives for 
Modern Instruments 


For three months last fall, W. G. 
prombacher, ISA Washington Sesion, 
was consultant to Turkey's Standards 
institute, making recommendations on 
e laboratories it needs. W hile there, 
he visited the principal university, Bov- 
ernment and industrial laboratories. 
From this tour, “Brom”, formerly a 
member of the staff of the National 
Bureau of Standards, and a long-time 
ardent ISA committeeman, has drawn 
the following conclusions. 

Instrument manufacturing in Turkey 
is almost non-existent. But Turkey is 
making a tremendous effort to estab- 
lish an industrialized economy. There 
are several government and industrial 
laboratories, but research is little, and 
at present Turkey depends for techni- 
cal information on the Western world. 
There are simply not enough industrial 
or scientific users to warrant an instru- 
ment industry. The need now is for 
heavy industry and consumer goods. 
So most instrumentation is now im- 
ported. 

Brom thinks there is only one need 
suficient to warrant instrument pro- 
duction in Turkey, that of the gas, 
water and watt hour meters for large 
city use. A factory for such produc- 
tion was started within the past year. 

If their inherent political and finan- 
cial problems can be solved, instrumen- 
tation in Turkey may be speeded up. 
Probably, an instrument assembly 
plant will be set up in Turkey by 
foreign companies, and parts and com- 
ponents imported at first. This would 
lessen the drain on foreign exchange 
and build up a trained personnel. 

What of the future? Brom thinks 
that importation of scientific and lab- 
oratory equipment will continue for 
some time. However, many of the 
simpler instrument items will be made 
in Turkey in the shops attached to 
laboratories and factories. Says Brom- 
bacher, “Industrialization of a country 
is measured by its instrumentation in- 
dustry. By this meter stick, Turkey 
ranks low in accomplishment, but high 
in effort and potential.” 


Computers Work 
in NBS Search 


National Bureau of Standards and 
U. S. Patent office are collaborating 
om a long-range program to develop 
and apply automatic techniques of in- 
formation storage and retrieval to 
Problems of patent search. 


In experiments now being carried 
On, over 200 descriptions of steroid 
chemical compounds were exhaustively 
Searched by computer to answer typi- 
cal questions that might pop up in 
evaluating patent application. 
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POWER SPECTRAL DENSITY ANALYSIS 


OF RANDOM WAVES 
TP-625 WAVE ANALYZER SYSTEM 
WITH POWER INTEGRATOR 


and Environmental Testing 

Tool for Analysis of 

Acceleration, Vibration, 
Pressure/ etc. 


An Important Design 








Integrity in instruments for over a 
quarter-century assures reliability of the 
TP-625 Wave Analyzer System. It provides 
accurate, practical, economical solutions to 
problems in a wide range of applications. 

It determines frequency and amplitude of 
components in a complex wave ranging from 
2 to 25,000 cycles. And, with the TP-633 
Power Integrator, it produces a direct current 
analog output proportional to power spectral 
density. Analog can be made proportional 

to peak level, average value, mean square value, 
as well as continuous time integral— 

linear or square—of the voltages in 

a narrow frequency band. 

TRACKS AUTOMATICALLY: Other auxiliary 
equipment includes Servo Drive that allows 
automatic tracking to frequency set by 

speed of equipment being analyzed. 








Get full details. Write for new bulletin 
on the TP-625 Wave Analyzer System. 


Developed, improved and manufactured by 


INSTRUMENT DOIVISION 





Technical Products Company 








6670 Lexington Ave., Los Angeles, 38 
INTEGRITY IN INSTRUMENTS SINCE 1932 
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+ ANNOUNCING 


‘NEW 
|DEKORON 
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You can’t beat all-plastic Dekoron Poly-Cor for chemical 
resistance or for ease of installation. And now, the new Dekoron 
Instrument Tubing Harness adds yet another revolutionary 


feature—/fire resistance. 


For example, in the direct flame of a cutting torch, it lasted 
longer than any other multiple-tube harness. Use it in areas 
where flash fires are anticipated. And new Dekoron Instrument 
Tubing Harness is rugged, too. You can bury it and forget it. 


You get all the advantages—chemical, impact and fire 
resistance—wrapped up in a single bundle with new Dekoron 
Instrument Tubing Harness. Remember, you can burn it... 
you can bang it . . . you can bury it. And you can buy it now. 


* product . 


QUALITY + RESEARCH «+ SERVICE 






fire resistant 
impact resistant 


INSTRUMENT 
TUBING HARNESS 





AA-4622 


SAMUEL MOORE & COMPANY 


DEKORON PRODUCTS DIVISION 


MANTUA, OHIO 
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> NEWS : 
IN BRIEF | 





Common defense goals are ma: 
it imperative for Australia, Eng 
Canada and the U. S. to agree on 

A 


| standard measurement for the ine 


| says Louis Polk president of Sh 


| being done in less than 12 minutes by 


Corp. Three different “inches” gn 
in use by English speaking Countries 
. . . Automation is making importan: 
inroads in the industrial laboraty 
“The limiting factor in scientific 
search,” says James QO, Bengsto, 
president of Chicago Apparatus, % | 
the shortage of skilled scientists bu: 
we would be worse off if we didn’t uy 
automation in the laboratory.” 


Harris Pump & Supply Co. of Pitts. 
burgh has been appointed regional dis. 
tributor for Proportioneers, Ine. , . ! 
Mason-Neilan, Division of Worthing. | 
ton Corp. has changed the address of 
its New York sales office to 375 Pan | 
Ave., New York 22, N. Y... . Gulta 
Industries has established 5 new dis. 
trict sales offices in Atlanta, Bost, | 
Miami, Denver and San Francisco... 
Nelson Instrument Co. has increase 
its scope of operation to include cus. ! 
tom installation and service. 


Here’s news for the pipeline indus. 
try. Union Switch & Signal has é 
veloped a pre-engineered basic cen- 
tralized transport control system with 
8 levels of security for use in pipeline 
applications . . . Kearfott Co. has or. 
ganized a new Astronautics Labon- 
tory that will be responsible for de 
sign and development of advance 
systems and sub-systems for control 
of satellites and space vehicles ... 
Analytical jobs that have taken chen- 
ists more than a day to perform ar 


the new Perkin-Elmer INFRACORD. | 


Cleveland Fuel Equipment Co. i 
sporting a new name—Cleveland Co- 
trols, Inc. . .. Completion of plans for 
a nation-wide automation data servite 
to supply operating tapes for numer 
ically controlled equipment have bee 
announced by Stromberg-Carlson Di- 
vision, General Dynamics . . . A giatt 
3% ton, 7-foot high electronic data | 
handling system which speeds wind | 
tunnel testing has been completed by | 
Beckman Instruments . . . Unit 
Telemetering Co. has adopted th 
name of its founder and will be known 
as Kauke & Co. 


Operations of the western sales 
office of Polytechnic Research & De 
velopment Co., Inc. have been discei- 
tinued, company sources report «+: 
Students in more than 200 ii 
schools located in small communitit 
will get a glimpse of National Scien 
Foundation’s traveling science libra 
ies as they make their way across the 
country for the third year. 
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NOW... a compact 
ELECTRO- PNEUMATIC 


PRESSURE TRANSDUCER 


for data reduction systems 


The American-Microsen” Series 185 Pressure Transducer 
is designed to convert pressure signals to dc signals for use 
with data handling, telemetering or computer equipment. 
It can be supplied with input ranges from 0-15 psi up to 
0-1000 psi; also 3-15 psi to transduce pneumatic signals. 
The Series 185 Pressure Transducer converts pressure sig- 
nals to 1.0 to 5.0 ma. dec which is readily accepted by 
data handling systems. Sensitivity of the unit is prac- 
tically infinite. It has a repeatability of 0.3% of span; speed 
of response is 10 cps. 

Use of the Microsen Balance enables the transducer to 
transmit signals instantaneously over long distances. An 
external power supply is employed which can be filtered to 
provide a high signal-to-noise ratio as required in high 
speed data handling equipment. 





Housed in a dust and weatherproof case for universal 
mounting, the Series 185 Pressure Transducer can be in- 
Stalled on a vertical surface, pipe pedestal or meter pip- 
ing. It is also readily adaptable to rack mounting as shown 
at the right. Get detailed information. Write for Bulle- 
tin TP515. 





wien MANNING, MAXWELL & MOORE, INC. 
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The float extension, see above, con- 
tains a magnet. When the magnet 
moves in the extension tube, the 
follower (outside the extension tube) 
follows. The follower position, in 
relation to the meter scale, indicates 
rate of flow. 





HAZARDOUS FLUIDS 


HIGH PRESSURE FLUIDS 


STEAM 


SK Metal-Tube (Armored) Rotameters 
were specially designed for measuring 
the rate of flow of hazardous fluids, 
fluids under high pressures, and steam 
in chemical, petroleum, and other 
industrial plants. 

These SK Rotameters combine accu- 
racy with sound design and sturdy 
construction to provide an easy-to- 
apply, easy-to-use instrument of 
considerable versatility. For, the 
Metal-Tube Rotameter can be used 
for direct reading or it can be arranged 
for remote indicating, recording, or 
controlling of fluid rate-of-flow. 

This instrument is made for tough 
service—has a tapered metal tube with 
flanged connections as shown, metal 
extension tube, float with magnetic 
extension, magnetic follower, meter 
scale, and a sturdy “Safeguard Type”’ 
indicator case. 

Get additional data on this instru- 
ment. Write to SK for Bulletin M-1. 








Jacobsmeyer, former district salé 





————— 
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W. A. Poe 


, L J. a. Ehrlict 
Bennett Pump . 4. Eee 


Verification comes through S. K 
Makemson, officer with the Benng 
Pump Division, John Wood Co., thy 
William A. Poe (photo) has bey | 
named quality control manager fy 
the division. Poe has designed and | 
built many cost-cutting devices, 

| 


A new post set up to promote better | 
mutual understanding of custome 
and supplier problems and to coord: ' 
nate and insure realistic scheduling 
and delivery dates for the Instrument 
Division, Thomas A. Edison Indy 
tries, will be manned by J. L. Ehrlid 
(photo). 


Mason-Neilan this month name 
James M. McAlear manager of its ne 
instrument division. 


New director of sales at Statham 
Instruments, Inc. is Robert R. La 
(photo). Lent’s appointment mark 
a major expansion in the company’ 
sales activities. He plans to initiate | 
an aggressive international sales prj 
gram in 1958. 





Company sources report the a 
pointment of H. F. Jacobsmeye 
(photo) as sales manager of Grays0 
Controls Division, Robertshaw-Fulto 





manager, replaces A. W. Beck who 
was recently named marketing vite | 
president for the company. 

(Please Turn to Page 82) 


Schuile and Koerlng COMPANY 


INSTRUMENT DIiViISion——— 


2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA 
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When seconds 
make history... 








be sure that your data is accurate. Westronics’ rugged Single Pen*® 
Miniature Recording Potentiometer is better than 0.5% accurate, with a 
one second full scale pen travel. 
This compact recorder, fits in 9%” x 8%’ panel space, has more optional 
features than any other small recorder built today. The front and back 
set limit switches, plug-in range units and transmitting slidewire are 
among the optional features of the Westronics Single Pen Miniature 
Recording Potentiometer which adapt this recorder to a variety of uses. 
The recorder is widely used by 
many industrial plants and missile 


testing operations. 





ttt +t pet 
no oS oe on eee One 
? 3 ‘ s 
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jp 











oe IMMEDIATE 
ONLY DELIVERY 


$499 Send for literature 


*K Miniature Dual Pen Rec- 
orders of same dimensions 
also available. 











westronics. 


INCORPORATED 















FORT WORTH, TEXAS Phone wa3-8211 
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A NEW CONCEPT 
IN OSCILLOGRAPHY... 


Instantaneous presentation 
Accurate within .75% 
Permanent record mre 


© 8 full scale traces (recording paper 11 inches wide) 
accurate within 75% with a transient response up to 
2 milliseconds. 


e Electronic signal traces on electrosensitive paper — 
an immediate and permanent record. 


@ No overshoots, damping, ink splatter or other inertia 
problems. 


@ Transients can be analyzed ABSOLUTELY as to time 
and amplitude and RELATIVELY to the other curves 
by an exact relationship between curves. 


e This instrumentation recorder is an outgrowth of 
Avionic’s experience in the design and fabrication of 
specialized data reduction systems and components. 
Let us know of your specific data control or instrumen- 
tation problems. Our trained engineers thrive on the 
tough problems. 


2 eae Specialists in data reduction systems 
CONSOLIDATED AVI ONICS CORPORATION 


A subsidiary of Consolidated Diesel Electric Corporation 
800 Shames Drive, Westbury, N. Y ° EDgewood 4-8400 
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George W. Mousel 
Perkin Engrg 





C. S. Gooch 
B.1.F 


George W. Mousel (photo) @SSUmx 
the post of sales promotion Manage 
| of Perkin Engineering Corp. acco 
ing to company officials. Mouse] hy 
been in the electronic instrumentatie 
field for many years. 


| with B-I-F Industries’ Dallas off 
this month is C. S. Gooch (phot 
| Before accepting his present positig 
he was division manager of Ley 
Dodson Engineering Co. 


dates back to the early years ¢ 
WwW II, has joined Control Data Com 
as a staff engineer. He will haw 
senior responsibility for the com 
pany’s growing activities in missik 
guidance system development. 


Fred W. Newman has been » 
pointed manager, Aircraft Produ 
Service for GE’s Instrument Dept. 


| 
' 
| 
| 
| Three new district sales manages 
| have been appointed by Manning 
Maxwell & Moore, Inc. Robert L 
Logan becomes manager of the mit 
| continent district. Arthur H. Barnes 
takes over as district manager fe 
| the Pacific coast. Southeast distrd 
| sales manager will be Lamar f 
Kirby. 

E. R. Lund takes over as San Frat 
cisco District manager of the Electr 
Data Division, Burroughs Corp 
Lund boasts a good background ® 








Assuming duties as service enging | 


Johannes G. Schaberg, whose expe 
ience in missile guidance system | 


' 





| data processing systems and digit 


| 
| 
| computers. 


Theodore F. Talmage has bet 
| elected to the Board of Directom 
Perkin-Elmer Corp. Talmage 
| been with the company since 1941. 


Election of Dr. Lloyd V. Berkné, 
distinguished scientist, to the boardé 
directors of Texas Instruments has 
been revealed by company official 
Dr. Berkner is president of Associate 
Universities, Inc., an educational ® 
stitution sponsored by 9 leading & 
versities. Dr. Berkner has puts 
scientific endeavors in almost evel 
phase. 
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| ) Book Review 


| i i f Linear Feedback 

] Design 0 

* | PY by G. C. Newton, L. A. 
} | Gould and J. F. Kaiser, John Wiley & 

A gons, Inc., Publishers — 1957. 


Review by Jean Pierre Magnin 
Schlumberger Well Surveying Corp. 
Ridgefield. Connecticut 


5. Cons After having published the well-known 
“LF “Servomechanisms and Regulating System 
Design” volumes of H. Chestnut and R. W. 

) aSsumy | Mayer and “Principles of Servomechan- 
1 Manage sana” of G. S. Brown and the late D. P. 


Pp. acer). | Campbell, John Wiley & Sons just came 
fousel hy out with an excellent advanced book on 





Mentatin | the “Analytic Design of Linear Feedback 
Controls” by G. C. Newton, Jr., L. A. Gould 
Pe F. Kaiser. This book is by no 
: means an introduction to linear feedback 
> engine | eystems or even a treatise of conventional 
las jules procedures and will be appreciated 
(Photo | most by either control specialists having a 
} Positi al knowledge of advanced calculus or 
of Lewis sdvenced graduate students majoring in 
this field. 

The methods discussed in this book lead 

Se exper | naturally to the synthesis of linear control 
system | systems: the designer proceeds directly 
years @ | from the given specifications (input and 
ita Com | output signals, disturbances, performance 
ill haw § index, fixed elements and degrees of free- 
1e com} dom) to the compensation which will 
missik satisfy established criteria. These syn- 
thesis procedures imply a fair mathematical 
background: complex functions, Fourier 
transforms, stochastic processes, calculus of 

*€n @F variations, method of the Lagrangian mul- 
Prodi tipliers and the like. Practically, actual 
Dept. problems are worked out through a com- 
bination of synthesis techniques and con- 

anages | ‘ventional trial-and-error design methods. 
anning Chapter I presents a review of the con- 
pert || ‘ol art along with a debatable history of 
1e mit | ‘feedback systems. Chapter II discusses 
Barns) ‘he minimization of integral-square error 
er for (formulated by means of Parseval’s theor- 
jistri¢} em) through parameter adjustment for 
iar ff ‘ansient inputs, and the necessity of intro- 
ducing constraints in order to avoid a 
mathematical solution which would result 

Free i nonlinear behavior of the system fixed 
lect | ‘ements (method of the Lagrangian mullti- 
Corp. pliers) An introduction to stochastic pro- 
ind it; cesses ag given in Chapter III along with a 
ligita! | ood discussion of ergodicity, correlation 
lunctions and Poisson distribution (Camp- 

bell’s theorem). Chapter IV makes use of 

beer | the preceding material to minimize the 
ctors, | system mean square error for stochastic 


| inputs with or without constraint. 
iL whose configurations are completely free 
are treated in Chapter V as solutions of in- 
legral equations of the Wiener-Hopf type. 


Systems 


Kner. The same technique is extended in Chapter 
me} Vito semi-free configuration systems where 
fa some output elements may be _ specified: 
cial ‘ompensations are derived for minimum 
ate mean-square error and minimum integral- 
ih Square error, 

“a The methods described above assume of 
. course a linear system, and fall short in 
veh presence of nonlinearities. The designer 


(Please Turn to Page 84) 
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A faster, more accurate LOW-COST way 
to operate valves from an electrical signal 


ASKANIA 
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ELECTRO-HYDRAULIC 
VALVE ACTUATOR 


+7 : 










COMPLETELY 
SELF-CONTAINED 






































For any sliding-stem control valve with %” to 1%” 
stroke and requiring less than 235 lbs. thrust, the 
Askania Model RF-697 Electro-Hydraulic Valve Actua- 
tor uses the famed Askania Jet Pipe Principle to give all 
the advantages of hydraulic valve operation from a low- 
level AC or DC signal. Standard range is 1 to 5 ma. DC. 

The compact housing, only about 13” in diameter, con- 
tains the entire operating mechanism—signal system, Jet 
Pipe relay, pump, motor, work cylinder, valve position 
feedback, and oil reservoir—even the rectifier for AC 
signals. There are no gears or complicated linkages. It 
mounts directly on sliding stem control valves; with sim- 
ple adapters it can be applied to a butterfly or cock-type 
valve, or to other types of mechanisms. Hydraulic oper- 
ation is fast, positive, and precise. And Askania gives 
hydraulic operation straight-line simplicity, for easy in- 
stallation, low maintenance, and long service life. 

Only Askania, with a world of experience in adapt- 
ing hydraulic power and precision to automatic control 
problems, aa bring you this imnpooved, compact unit 
at such an unbelievably low price! Mail the coupon to- 
day for all the facts about Model RF-697 aa cies 
Askania Electro-Hydraulic Valve Actuators. 





Above: Model RB-684 EHVA 
with a stall thrust of 1500 Ibs., 
valve stem speed up to .9 i.p.s 


Below: Crank-type EHVA has 
stall torque of 4,000 in.-Ibs. 
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ASKANIA 


EE 


PRECISION 









STRAIGHT-LINE AUTOMATIC CONTROLS | Please send me all the facts about Askania Electro- 
FOR INDUSTRY | Hydraulic Valve Actuators 
a | Askania Regulator Company 
264 E. Ontario Street, Chicago 11, Illinois 
SYSTEMS ENGINEERING I 
ss | Name Title 
VALVE ACTUATORS AND CYLINDERS Company 
; | Street 
HYDRAULIC POWER AND PRECISION | 
OR AUTOMATIC CONTROL City Zone State 
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BARBER 
COLMAN 





New Wheelco electronic integrator 

and optional 5-digit component counters 
are unitized for convenient 

mounting 


New from Wheelco — an elec- 
tronic integrator with a selec- 
tive counting rate of 2400, 
1200, or 600 per minute at full 
scale. Developed for use with 
the Wheelco 8000 Series poten- 
tiometer strip chart recorder in 
chromotographic applications, 
the unit is equally effective on 
any industrial process where 
the measured variable must be 
integrated. 


Now—-control of laboratory 
or industrial processes that 
formerly required a high order 
of technical skill can be super- 
vised by most competent labo- 
ratory technicians. 


electronic integrator 


provides fast, selective 


counting rates 














Recorders are available with cross-chart speeds of 2 seconds 
for scale spans of 1 to 10 millivolts and 1 second for spans 
of 10 millivolts and greater. Chart speeds are selected by 
change gears. Readout (optional) is provided by high- 
speed, 5-digit electromechanical counters for component 


and/or total count. 


Behind this new development is a solid background of 
Wheelco development experience, manufacturing skill, and 
complete field engineering experience. These same quali- 
ties can be applied to your process control problem — 
contact your Wheelco field engineer for more details today. 


BARBER-COLMAN COMPANY 
Dept. D, 1542 Rock Street, Rockford, Illinois, U.S. A. 


BARBER-COLMAN of CANADA, Ltd., Dept. D, Toronto and Montreal, Canada 


Industrial Instruments * Automatic Controls 
Controls °* Electrical Components °* 


Molded Products * Metal Cutting Tools * 


Small Motors °* 


Air Distribution Products * 
Overdoors and Operators 


Machine Tools 
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(Continued from Page 83) 


therefore assure himself 
a t 
probability for the a te 


must 


example, some saturation is kept pel 
specified upper limit. Chapter VJ] pr oe 
a design method which places a cue 
on the probability of Saturation Pie 
mathematical model. Chapter VII ty 
of the design for minimum bandwidh 
limiting the system bandwidth ©0805 the 
power requirements, reduces the effects of 
possible nonlinearities, attenuates the tenes 
mitted noise and may simplify the synthesis 
of the compensating networks, Finally 
Chapter IX presents a practical applica, 
of these methods to the design of a servo. 
mechanism to drive a large radio telescope 
where they are used concomitantly with 
more standard design procedures, — 

A fourth of the book is made up of sey. 
eral appendices which constitute an ¢. 
cellent digest of conventional feedback 
theory and necessary mathematical back. 
ground. A good selection of problems ends 
the book, which is well-written and stripped 
of all superfluous material. Every chapter 
is illustrated with significant examples care. 
fully presented and completely worked out 

“Analytical Design of Linear Feedhack 
Controls” is an extremely important a¢. 
dition to the literature of control — jt was 
definitely necessary to lump together the 
most advanced techniques in linear feed. 
back system synthesis while realistically 
putting the emphasis on the limitations im 
posed on the designer by the presence of 
input noise, system disturbances, or pos 
sible saturations and non-minimum phase 
behavior encountered in the fixed part of 
the equipment. 





Shown here is a new device that 


“remembers” faces and places. 
It’s a new magnetic tape recorder 
that makes it possible to trans 
form a photograph into magnetic 
impulses. These impulses can be 
retransmitted, stored permanent: 
ly on tape or converted back to 4 
picture at will. Upon playback 
the picture is reproduced with all 
its original clarity and - detail. 
While facsimile processes have 
long been used by news, weather 
and overseas radio services, the 
Faxtape is expected to result in 
many new scientific and indus 
trial applications. 
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COMPRESSED AIR, freed of unwanted moisture by a Lectrodryer 
makes your controls more dependable. There is no water in the air line 





; 
ro ru 


ToMaeol it -Mic-1-y 4-210] ol Me) @eallole Me l-lilael Miriam sleet Mo) Mielec Mullion 


As a result, processes keep humming elgclel ame lol lin mm Mmaelaltiolle 


felge)e)icii. 


Lectrodryer engineers have many years’ experience in solving DRYing | 
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Bulletin 223B describes Lectrodryers for instrument air DRYing 


| the coupon 


ner a Cale Mm faleltl Saar tm Vel tela: 


Pittsburgh Lectrodryer Division * McGraw-Edison Company * 356 32nd Street, Pittsburgh 30, Pennsylvania 
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This coupon Moisture in compressed air is causing trouble. 
[_] Send us Bulletin 2238. [_] Have your representative call. 
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> new 


products 


Temp-Operation Recorder 


Here is a combination temper- 
ature-operation recorder that in- 
corporates all the features of a 
single-pen temperature recorder 
and has a second pen for record- 
ing electrical operation. It shows 
on one chart exact temperature 
at all times as well as the run- 
ning time and length of 
off” periods of electrical equip- 
ment. Bacharach Industrial In- 
strument Co., Pittsburgh, Pa. 
Circle 301 Service Card 


“on- 


on Readers’ 


Transistorized Gaussmeter 


Model 


(,aussmeter 


transistorized 
the Hall effect 


measure magnetic 


1295 
uses 
principle to 
flux densities up to 50,000 gauss 
fields to an ac- 
Nine full 
0-100, 200, 500, 1000, 
10,000, 20,000 and 


Transistors elim- 


in static or a-c 
curacy of +3%. 
ranges: 
2000, 5000, 
50,000 gauss. 
inate warm-up drift and provide 
stable operation. Radio Fre- 
quency Laboratories, Inc., Power- 
ville Rd., Boonton, N. J. 
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New Batching System 


A new batching system with re- 
mote-setting cut-off controls pro- 
vides for scale cutoffs to be re- 
motely adjusted to any desired 
weight simply by turning a knob 
on the control panel. No man- 
ual adjustment at the scale is 
required. The system is flexible 
and can be equipped with a num- 
ber of accessories permitting con- 
tinuous, running check of batch- 
ing operations. Toledo Scale 
Corp., Toledo, Ohio. 
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Ultrasonic Production Gage 


Introducing a complete qual- 
ity-control installation for ultra- 
thickness record- 
and detection of laminar 
including connections for 


sonic gaging, 
ing, 
flaws 
automatic sorting and rejection. 
It measures and records simul- 
taneously. Readings are obtained 
instantaneously. With proper at- 
tachments, unit will take correc- 
tive action automatically. Bran- 
son Instruments, Inc., Stamford, 
Connecticut. 
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fohohe- Biel te AB Galel eh 4 


Number on the 


Panel Instruments 


{ new line of panel instru- 
ments with clear plastic covers 
and exceptionally long scales af- 
fords greater readability through 
excellent illumination from top, 
and front of Close 


grouping on magnetic or non-mag- 


sides case. 
netic panels without special ad- 

inter- 
Weston 
Day- 


justments or danger of 
effects is now possible. 
Instruments, Division of 


strom, Inc., Newark, N. J. 
Circle 305 on Readers’ Service Card 


New Flow Rate Indicator 


A new flow rate indicator fea- 


and is com- 


and _sre- 


tures 1% accuracy 


pletely self-contained 


quires no accessory equipment. 
It is designed for use with tur- 
bine flow-meters producing a fre- 
output proportional to 
How rate. The frequency 


verter is unaffected by line volt- 


quency 
con 


age variations or changes in fre- 
quency. Cox Instrument ivision, 
George L. Nankervis Co., Detroit, 
Michigan. 
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New Concept in Choppers 


4 brand new concept in ac-de 
choppe 8 permits micro-miniatur- 
ization without sacrificing contact 
rating, ruggedness, reliability or 
long life. Choppers are unaf- 
fected by shock, vibration, and 
environmental conditions. Their 
weight is less than % ounce with 
hardware and they can be mount- 
ed in any Rawco In- 
struments, Inc., 3527 West Rose- 
dale, Fort Worth, Texas. 
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position. 


Frequency Generator 

This 
quency generator 
quickly and accurately 
havior of audio and other alter- 
nating electrical apparatus. Gen- 
erator operates with any oscillo- 
Power consumption: 25 
115 volts ac, 50 or 60 
cycles. Excellent for testing and 
checking all types of audio 
nals, production testing, magnetic 
Pacific 


new audio sweep-fre- 
determines 


the be- 


scope, 


watts, 
sig- 


recorder production, etc. 
Transducer Corp., Los 
California. 
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BETTER CONTROL WITH 
LESS MAINTENANCE | 


Conoflow LB Control Valves are unequalled 
for positioning accuracy, power output, 
speed of response and stability. Yet 
years of operation have proved that they 
require much less maintenance than ordi- 
nary control valves. 


Check these features: 


IN THE ACTUATOR... 


, Cylinder Conomotor piston-type actu- 
ator gives 10 to 20 times more power 
than comparable diaphragm motors. 
New lipseal piston-sealing rings will 
last indefinitely under normal operat- 
ing conditions, thus eliminating the 
problem of diaphragm replacement — 
the main troublespot in diaphragm- 
type actuators. 

Weatherproof, integral valve posi- 
tioner affords easy zero adjustment; 
has no exposed moving parts. 


THE BODY... 

Single-seated split body designed to 
streamline flow; eliminates cavitational 
effects and concentrates pressure drop 
at port opening. 

Integral bonnet does away with leak- 
age at joints; assures positive stem 
alignment. 

A really renewable seat ring; no 
screwed or threaded insertions to 
corrode. 


IN THE OVERALL DESIGN... 

Conoflow LB valves give you the best performance characteristics available 
in any control valve today ... and in a lightweight and compact unit 
allowing for easier installation and reduced overall space requirements. 
If you are not already a Conoflow customer write for Bulletin LB-2-A or for 
the name of the ConoControls representative nearest you. Conoflow 
Corporation, 2100 Arch Street, Philadelphia 3, Pa. 


CONOFLOW 
CORPORATION 


FOREMOST 
IN FINAL CONTROL ELEMENTS 


\/ 
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> new products ‘ 





Hum-Free Vibrationless Valve ) 


Excellent results can be obtained 
with this new hum-free solenoid 
valve in the automatic remote con- 





trol of liquids and gases used in 
space heating systems and for othe 
industrial applications where the 
transmission of vibrations are a 
source of annoyance, or cannot be 
tolerated because they upset safety 
or accuracy factors. New type T 
(shown) will handle steam, liquids 
and gases at temperatures up to 
100° F. Magnatrol Valve Corp., Haw- 
thorne, New Jersey. . ey 
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New Piston-Type Check Valves 







A flip of the handle is all it takes to A new sents ef pie 
open or close a Hoke toggle valve, 

providing fast, positive control on gas 
or liquid lines at pressures up to 1000 psi. 
Seats and stem seals are tight €nough for 
most vacuum work. For instrument panels 
or test stands, in angie and globe patterns complete line ranging 
of brass or stainless. Sizes 4” through from 1%” to 14” oi ~ 
44”, handles are colored for quick identity. ° J. 

Complete data is yours for the asking. 


ton-type check valves is 
available in brass or 
type 303 stainless steel. 
The valves were de- 


signed to provide a 


thread as well as 4” 
Swagelok and 37° JIC 
flare type tubing con- 
HOKE nectors. They offer the same position reverse flow closure as 
INCORPORATED found in the ball-type and can be used for liquid or gas service.  } 
Hoke, Inc., 


Englewood, New Jersey. 








Fluid Control Specialists Circle 310 on Readers’ Service Card 
243 S. DEAN STREET, ENGLEWOOD, N. J. 
Circle 85_on Readers’ Service Card ' New 5” Strip Chart Potentiometer 


Available with a variety 
of ranges for thermocouple, 
resistance bulb and linear 


MINIATURE MULTI-CHANNEL nance bal de 


5’ strip chart  potentio- 
meter recorder has plug-in 
4 range resistor features. si 

gE a. Bd Chart speeds range from i ees 
one inch per hour to two = 
R = a chart drive, retransmitting 

J U N Ob § } O N slidewire, event - marking . 

pens and limit switches. - 


Westronics Inc... Fort 
Worth, Texas. 
































inches per second. Op- 





tional are quick-change | 4 
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A | R B 0 R N E 4-Way, 3-Position Solenoid Valve 
& TEST CELLS An electrically actuated pneumatic valve has quick disconnect 
features for easy servicing and instantaneous replacement in auto 


matic machines. The new plug-in valve conforms to JIC standards 





se 








® Precision and regulation, to e Warm -up time 1/2 hr. at 
1/2° F or better by multiple —65° F 
temperature controls bs Environment: MIL-E-5272A 
— Ambient of —65 to +200°F 
: x causes less than 1°F change 
Field adjustable reference in control temperature 
temperature with built in re- 
sistance temperature monitor 


From 5 to 30 circuits in any ‘ ; 
standard combination of Automatic reference junc- 
thermocouple wire tions are also available 


WRITE FOR DATA SHEET 
"; 


INSTRUMENT COMPANY, INC. 


315 NO. ABERDEEN ST., CHICAGO 7, ILLINOIS 


Sales Representatives throughout the United States and Canada 
Circle 86 on Readers’ Service Card 


Can be rack mounted for 
test cell operation 








and provides efficient control for automation set-ups using shop 
air. Since entire valve mechanism can be replaced in less than 4 
minute, valve failure is almost eliminated as a source of production 
trouble. Whittaker Controls, Division of Telecomputing Corp. 
Hollywood, California. Circle 312 on Readers’ Service Card 
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New Reset Timer for Hazardous Locations 

Engineered throughout for ap- 
plications in hazardous areas, 
this reset timer has an explosion- 
proof housing, and is designed 
for flush mounting. It features 
a cycle progress pointer and is 
available in time ranges from 10 
seconds to 10 hours in 115 v or 
230 v models. Dome shaped cover 
can be readily removed to pro- 
vide easy access to the back for 
wiring and inspection. Eagle Sig- 
nal Corp., Moline, Ind. 
Circle 313 on Readers’ Service Card 





Electronic ““Go/No-Go"’ Gage 

An electronic “go/ no- 
go” gage for speed and 
rate control monitors 
any control or limiting 
situation that can be 
stated in terms of fre- 
quency. Many types of 
production tests and 
processing controls are 
possible with the new 
instrument. For in- 
relatively un- 
workers can 





stance, 
skilled 
tune oscillator circuits with great accuracy. In 
petroleum processing industries, it can serve as a 
liquid flow regulating-indicator system. Computer-Measurements 


Corp., North Hollywood, California. 
Circle 314 on Readers 





chemical and 
pressure or 


Service Card 


Fluid Density Gage 


Shown here is a new 
gage that measures fluid 
density, specific gravity, 
or percent solids in a 
liquid continuously and 
automatically with a 
full scale range as nar- 


row as 0.05 specific 
gravity units at +2% 


of range precision. <A 


radioactive source and 





a detecting cell convert 
radioactive energy di- 
rectly into electrical energy proportional to fluid density. There 
are no moving parts and the measured material does not come in 
Ohmart Corp., 


contact with gage. Process applications unlimited. 


Cincinnati, Ohio. Circle 315 on Readers’ Service Card 


Industrial pH Meter 
Model 28A 


here 


pH meter 
shown incorporates 
outstanding _ fea- 


‘isopotential 


several 
tures. An 

” 
control system 
effect fully automatic tem- 
compensation, 


is used to 


perature 
Meter can be standardized 

buffer at ambient tem- 
perature, irrespective of 
the temperature of the test 
stream. (Conventional in 
struments correct only for 
change of slope of the pH 
millivolt curve .with tem 


Neglect of the 


introduce 


perature.) 
zero shift can 
pl: int stream temperatures are 
and/or when standardizing temperatures are different from op- 
obviated by this meter. 





fluctuating 


Serious error where 


erating temperatures. These errors are 


EIL Instruments, Philadelphia, Pa. 
Circle 316 on Readers’ Service Card 
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WHICH OF THESE FEATURES 
DO YOU WANT ON YOUR 
CONTROL VALVES? 
Built-in Positioner 
0” Ring Piston” Bee 
Totally enclosed Operator. 
Provision for manual ‘dillon 


Straight-thru flow 
Drip Tight Shut-off 


THEY’RE ALL STANDARD ON 


|\wproyalial < 


CONTROL VALVES 





at low initial cost .... 
. . with low maintenance cost! 


These and other features of 
DeZurik Control Valves make 
growing favorite 


where precision performance 









them the 
is demanded. The decided ad- 
vantages of DeZurik Valves on 
control applications, and an 
operator engineered 


fully 


advantages, 


utilize those 
result in 
excellent control char- 
acteristics. 

DeZurik Control Valves are available in sizes 4%” thru 
20”, with on-off or positioning air or hydraulic operator, 
and in a full 


principal cities, or write for more information to 


DeZuRIK 


CORPORATION 


SARTELL, MINNESOTA 


Circle 87 on Readers’ Service Car« 


range of materials. Representatives in all 
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READS 


any surface temperature 


with PYROCON 





Equipment...material... metallic 
or non-metallic...flat, curved... 
revolving or stationary—you can 
read every surface temperature 
accurately in less than 3 seconds! 
Compact, complete in precision design, 
this rugged instrument assures highest 
standards of speed, accuracy and dependability. 


Alnor Portable Pyrocons come in scale ranges 
to 2000° F., with thermocouples for every 
application. You'll find full details on the 
Pyrocon exactly suited to your operations in 
Bulletin 4257. Send for your copy now. 

Write: Illinois Testing Laboratories, Inc., 
Room 542, 420 N. LaSalle St., Chicago 10, III. 










PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 


Alnor 
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'DYNATROL 
‘LEVEL CONTROL 


Li Q UID s extremely accurate and versatile high- 


! 
------ -| low point detection or narrow level 


range proportional control. This small 
SLURRIES | 
| 


and rugged low cost control has a 


positive acting electrical output re- 
SOLIDS | 
I 


sponse to level variation. Rated for 
3000 psig—any position %” pipe 
Write for Bulletin J57 


Model CL-10 Dynatrol utilizes 
dynamic type design principle for 


mounting—115VAC explosion proof 
—no seals for leakage—corrosion 
resistant. 


AUTOMATION PRODUCTS 


INC. 


3030 Max Roy Street Houston 24, Texas 
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> new products 





Miniature Industrial Thermostats 


Small (three units 
have the same size as 
a common sugar cube), 
lightweight and rugged, 
this thermostat gives 
precise temperature 
control. It has an in- 
herent sensitivity of 
1°F, resists 10G accel- 


at 500 eps vi- 





eration 
bration, is hermetically 

sealed, yet field adjustable. Used in computers, small industrial 
Fenwal Ine., Ashland 


n Readers’ Service Card 


instruments and airborne instrumentation. 


Massachusetts. Circle 317 


New Surface Thermocouple 


This new roll-temperature ther- 


mocouple accurately measures 
and closely controls surface tem- 
perature of rotating rolls, shafts 
and bearings. Among the ex- 
clusive features are fast response 
for close control, compact design 
for easy installation, resistance to 
wear for long life and no heat 
loss due to windage. Tempera- 
ture reading is uneffected by 


changes in roll velocity, and con- 





stant bearing pressure of ther- 
mocouple is assured by an internal spring. Conax Corp., Buffalo, 
New York. Circle 318 on Readers’ Service Card 


Radiation Monitor and Rate Meter 


A new combination 


radiation alarm moni- 
tor and rate meter pro- 
vides continuous visual 
and audible indication 
of radioactivity levels. 
Available for industrial 
purposes, the instru- 
ment is 
AEC specifications and 
alarm 


designed to 





incorporates an 
circuit 
gered whenever radiation 
0-600 and 0-60.,000 counts/ min. 
land, Ohio. 


which is trig- 
reaches a level. Ranges: 
Victoreen Instrument Co., Cleve- 


Circle 319 


present 
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Automatic Electronic Signal Limiter 
limiter that prevents 
It permits 


Here is an automatic electronic signal 


galvanometer burn-out due to input signal overload. 





entire galvane- 


the amplifier to run with linearity threugh the 
meter pen-recording range and eliminates excessive outpul signals 
which cause galvanometer burn-out. Unlike a fuse, the signal 
limiter activates whenever needed, without stopping normal pet 
Edin Co., Inc., Worcester, Mass. 

Circle 320 on Readers’ Service Card 
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New Subfracti 





rent input of 12 milliamperes at 4% to 6 
Circle 321 


Rye, New York. 


Co., Inc.. 


Versatile Linear Rate Meter 





onal-Watt Instrument Motor 


A new subfractional- 
watt miniature d-c in- 
strument motor is 
unique in that its de- 
sign employs neither 
revolving windings nor 
sliding commutator con- 
tacts. Is very useful 
where compactness and 
small power drain are 
important. Motor 
weighs about 2 ounces 
and operates at a cur- 
Brailsford & 


on Readers’ Service Card 


volts de. 


This extremely versa- 
tile linear rate meter 
converts randomly 
spaced pulses from an 
external sensing source 
into an average count 
rate per minute. It is 


New 2-Way Solenoid Valve 
Combining large orifice capac- 
ity with high pressure differen- 
tial, the new 2-way solenoid valve 
pictured can be used with all 
common media such as water, air, 
oil and semi-corrosives. Weigh- 
ing only 1% pounds, the pilot- 
operated piston valves mounts di- 


rectly in the line. It will handle 


temperatures of —65° to 180°F 
ambient and 65° to 150°F 
media. Stainless steel internal 


parts are encased in forged brass 
body to assure long, trouble-free 
service. Skinner Electric Valve 
Division, New Britain, Conn. 

Circle 323 on Readers’ Service Card 


ree ob” 





Digital Position-Indicating Equipment 
A new series of digital position-indicating equipment provides 
continuous indication of shaft position on a digital display for 





indication, on various recording media, or both. The 


Datex encoders (shown) that make up the systems read out at 


speeds up to 120 rpm and indicate continuously as the position 
M. Giannini & Co., Inc., Monrovia, Calif. 
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specifically designed to 

give accurate measure- 

ments of radioactivity 

in industrial applica- 

tions using  radioiso- 

topes. For monitoring 

applications, the instru- visual 

ment will feed a signal 
to operate a chart recorder for permanent records of activity. 
Technical Associates, Burbank, California. changes. G. 

Circle 322 on Readers’ Service Card 
WANTED INSTRUMENT 
r WRI TECHNICIANS AND 
TECHNICAL WRITER ENGINEERS 
A challenging opportunity for a young Interested in working with the 
engineer with enthusiasm for writing latest equipment in the fields of 
and a desire to broaden his experience . " oar ‘ 
; . : ; process control systems and 
in the instrument and automation field. Pe Ne z . ’ 
Even though your past experience has data processing equipment > Our 
been mainly concerned with engineering expanded operation has created 
activities and not primarily writing, you several openings in field main- 
may find this opportunity well worth in- tenance work. Prefer experi- 
vestigating. ence in maintaining a variety of 
The ISA Journal wants an engineer peeps, electronic and ae. 
with experience in electronic instrumen- erntery Mnsements in chemical 
lation or servo and feed-back systems, processing, petro-chemical or re- 
with the ability to write and edit in the fineries. 
_ field of instruments and con- Engineers — capable of engi- 
: neering complete instrumenta- 
Duties include developing, selecting, tion and control systems for the 
ap and editing of feature articles; process industries. 
80 evaluati ‘ ‘iting regul: ~ 
ee tne ains. a Age 26-45. Top pay, recognition 
ature, and News Items. Opportunities of your achievements within a 
will be available for travel on editorial medium-sized, growing concern. 
assignments, For confidential interview for- 
ilie details of voor odes ward complete resume to Mr. W. 
' ee — A. Wecker 
tion and experience and salary require- ; 
ments, Publications Manager, ISA 
Journal, 313 Sixth Avenue, Pittsburgh PANELLIT SERVICE CORP. 
22, Pennsylvania. 7401 North Hamlin 
Skokie, Illinois 


TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 













TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 























Mt) iso... 
HYDROSTATIC GAUGES 


FOR ALL PURPOSES 


PRESSURE «© VACUUM «© DRAFT 
DEPTH & ABSOLUTE PRESSURE 
DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON,N. J. 
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& new literature 


Check Valves Data 


What’s your line? Steam or water? In 
either case, you will find new bulletin 8K 
on check valves extremely helpful and en- 
lightening. These valves are designed for 
service in steam or water lines to protect 
against reverse flow. Sectional drawings 
are used to show construction of each type 
valve. Schutte and Koerting Co., Bucks 


County, Pennsylvania. 
Circle 401 on Readers’ Service Card 


Thermal Conductivity Cell 


With chromatography becoming more and 
more important, you will want to know 
more about a new thermal conductivity 
cell designed specifically for vapor-phase 
chromatography. The cell employs therm- 
istors as sensory elements. It can be used 
in existing equipment and as a component 
in new equipment. It operates at 240°C. 
Largent Co., Houston, Texas. 

Circle 402 on Readers’ Service Card 


Eyes for Automation 


The eyes for automation are photoelectric 
controls. New, 24-page catalog 58 describes 
normal, high-speed, ultra-sensitive and im- 
pulse-actuated photoelectric centrols, tim- 
ing controls, and controls operated by cur- 
rent surge and impact. The bulletin is 
packed with photos, diagrams, charts - 
everything to help you choose a control 
for the application you have in mind. 
Autotron, Inc., Danville, Illinois. 

Circle 403 on Readers’ Service Card 


How To Use Power Supplies 


“A New Approach to Practical Control,” 
8-page bulletin 765, how to use 
power supplies as the basis for automation. 
Simplified block diagrams, with easily fol- 
lowed text, describe automatic, high-speed 
instrumentation. Profusely illustrated, the 
bulletin was compiled for engineers de- 
veloping control and test equipment in 
which dc is the controlled variable. Elec- 
tronic Measurements Co., Inc., Eatontown, 
New Jersey. 

Circle 404 on Readers’ Service Card 


shows 


Something New in Trap Maintenance 


Crayons are the key to a simple and in- 
genious way of detecting faulty steam traps. 
A child’s tool no longer, crayons especially 
made for temperature indicating are used 
to discover whether the temperature of the 
return line below the trap is lower than 
the temperature of the steam supply above 
the trap. A properly functioning trap 
maintains a considerable drop in pressure 
and temperature below the trap. It will 
pay you to look into this. Tempil Corp., 


New York, New York. 
Circle 405 on Readers’ Service Card 
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Hydrological Instruments 


Among the many features of the new 
bulletin on hydrological instruments are 
cross sectional drawings and adjustment 
directions for current meters. These should 
prove particularly useful to the new man 
on the job. Water level recorders, hook 
gages, rain gages and wind instruments are 
also included. W. & L. E. Gurley, Hydro- 
logical Instruments Division, Troy, N. Y. 

Circle 406 on Readers’ Service Card 


7 Ways to Count Radiation 


A 13-point comparison of 7 main count- 
ing systems used for detecting and meas- 
uring radioactivity will help you select a 
system to meet your specific needs. New 
data sheet PC-58 compares the systems by 
their efficiency, counting range, decontam- 
ination time, samples handled, electrical 
disturbance and Nuclear Measure- 
ments Corp., Indianapolis, Indiana. 

Circle 407 on Readers’ Service Card 


cost. 


Making Flowmeters More Versatile 


make a 
A well 


gives the 


Want to 
liquid flowmeter more versatile? 
illustrated, fact-filled bulletin 
answer. It describes how to 
liquid flowmeter from a basically totaliz- 
ing unit to one suitable for any combina- 
tion of remote totalizing, indicating and 
recording functions or for batch meas- 
urement of liquid flows. B-I-F Industries, 
Inc., Providence, Rhode Island. 

Circle 408 on Readers’ Service Card 


know how you can 


change a 


Fast Answers on NMR 


Nuclear magnetic resonance for analysis 
is becoming more and more important to 
industry. If you are one who keeps up 
with new developments, you wi!l want to 
read and own the 12-page technical article 
“NMR Supplies Fast Answers about Prod- 
The article covers basic 
NMR ap- 


industry. 


uct Composition. 
theory, operation of a typical 
paratus and applications in 
Schlumberger Well Surveying Corp., Ridge- 
field, Connecticut. 

Circle 409 on Readers’ Service Card 


Non-Linear Potentiometer Facts 


There is a new approach to non-linear 
design. Find out what it is by reading new 
technical bulletin 10. The bulletin indicates 
a unique method of non-linear design and 
explains compensated winding procedure 
for any non-linear function. Also included 
is a discussion (supplemented by draw- 
ings) showing the magnitude of resulting 
error due to external loads on several non- 
linear potentiometer functions. Technology 
Instrument Corp. of California. North 


Hollywood, California. 
Circle 410 on Readers’ Service Card 


New publications that will keer 
to-the-minute on developments 
are sent direct by the manufact 
oLUR Mote) -3 Golam) eiiler: Balels Circle ( 


ber on the Readers’ Serv 


Metering and Control Systems 


Under centralized control station design 
it is often hazardous and expensive to lo 
cate mechanically operated instruments jy 
the control center. In such cases, measure. 
ments of variables can be transmitted to 
the control center by pneumatic or electric 
telemetering systems. A new 4-page bul. 
letin gives a thorough discussion of these 
systems. Bailey Meter Co., Cleveland, Ohio 

Circle 411 on Readers’ Service Carg 


Industrial Pumps 


If your industrial application requires 
a pump for use where high temperatures 
(in excess of 500°F) and high pressures 
(up to 20,000 psi) are required, then bul. 
letin 1157 will interest you. Applications 
for the pumps described include operation 
of hydraulic test equipment, lubricating 
systems, oilwell pumping, etc. Kobe, Ine, 
Huntington Park, California. 

Circle 412 on Readers’ Service Card 


High Pressure Valves 


A complete line of quick-connect valves 
for fast assembly and high pressures to 
10,000 psi has some unique features you 
will want to know about. No threading or 
beveling is required. With proper care, 
joints can be made and broken many times 
without impairing the efficiency of the joint, 
New design feature insures perfect seating 
American Instrument Co., Silver 
Spring, Maryland. 

Circle 413 on Readers’ Service Card 


of valve. 


Flight Simulation Techniques 


Problems of training aircrews become 
more acute as the amount of complex equip 
ment carried increases and the cost of fy 
ing modern aircraft mounts. Simulation 
is therefore becoming a practical answer 
to training problems. In Vol. 12, No. Lot 
Techniques, an informative article discusses 
the use of Magslips and related devices iM 
flight simulation. Article is highly readable 
as well as informative. Muirhead & @, 


Ltd., Beckenham, Kent, England. 
Circle 414 on Readers’ Service Card 


The Many Possibilities for Radiation 


No other report on the generation of 
gamma rays provides the material presented 
in this new technical brochure now avail- 
able to our readers. The report will prove 
especially useful in planning radiation Ie 
search programs, in designing commercial 
irradiation installations, and in investigat 
ing the technical and economic feasibility 
of high energy radiation processing itself. 
Our forward looking readers will want 
have this booklet. Applied Radiation Corp. 
Walnut Creek, California. 

Circle 415 on Readers’ Service Card 
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BENDIX 
ULTRA-VISCOSON* 


Provides continuous and auto- 
matic viscosity control of from 
one to six individual stations 
in a single system. Ranges: 
0-50,000 centipoises X grams 

cc. Proven uses in liquid 
blending, fuel atomization or 
refinery applications in the 
petroleum, chemical, steel, 
gravure and flexographic 
printing, resin, adhesives, 
paint finishing and various 
other fields. Ultra-Viscoson 
systems are available to fill 
most industrial and research 
requirements. 


Cincinnati 8, Ohio. 





4 wim ber: a Sg. 









*REG. U. S. PAT. OFF. 


For complete information write 
Cincinnati Division, Dept. 340, 3130 Wasson Road, 






BENDIX NUCLEAR 
DENSITY GAGE 


Provides continuous and auto- 
matic control of fluid density 
in process pipelines. Range: 
0.5 Sp. Gr. and up, with ad- 
justable spans. Ideal for use 
with abrasive, corrosive, vis- 
cous and high-pressure proc- 
esses; sensing element does 
not contact process material. 
Applications: Density, specific 
gravity, liquid concentration, 
vapor /liquid ratio, liquid level, 
slurry control and interface 
detection. Range, span and 
time constant adjustments 
from front panel. 


speciti C Gravity | 


A BETTER WAY 
TO CONTROL EACH, 
AUTOMATICALLY 
AND CONTINUOUSLY 





. + . . . . 
Cincinnati Division 
Export Sales: Bendix International Div., 205 E. 42nd St., New 
York 17, N. Y. Canada: Computing Devices of Canada, Ltd, 

Box 508, Ottawa 4, Ontario 


* Bendy” 


N CORPORATION 
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GRAY CODE 





BINARY 


BINARY 
CODED DECIMAL 










LIBRASCOPE 
SHAFT POSITION-TO-DIGITAL 


CONVERTERS 


Equipped with ANTI-AMBIGUITY 
DOUBLE BRUSH PICKOFFS 


Useful in a wide variety of applications. 
including digital aircraft and missile 
controls, machine tool controls, digital 
readout from strip chart recorders, and 
as the modulator and de-modulator in 
pulse-code modulated radio links. 


GRAY CODE MODEL —Capacity of 8 
binary digits (single brush pickoff), 
BINARY MODEL — Capacity of 7 to 19 
binary digits. 

BINARY CODED DECIMAL MODEL 
Capacity range from 0-1999 to 0-35,999. 


Units for special codes or 
capacities are built to meet 
specific requirements. 


SHOCK ENDURANCE......... Saletan 20g 
TEMPERATURE RANGE. .—50° to 83°C min 
CODE DISCS....... Rhodium plated phenolic 
See Multiple wire brush. 

Two pickoffs /channel 
ROTATION...... Continuous, either direction. 


RUGGED—NON-MAGNETIC—LONG LIFE 
MAY BE READ WHILE IN MOTION 


SPECIAL CONVERTERS DESIGNED TO MEET 
YOUR INDIVIDUAL PROBLEMS 





og St 


IBRASCOPE 








LIBRASCOPE, INCORPORATED 
40 E. Verdugo Ave. * Burbank, Calif. 
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> new literature 





Precision-Made Bobbin Cores 


If your work involves data processing 
systems, you will want to read a new 4- 
page folder illustrating and describing pre- 
cision-made bobbin cores. Covered in the 
folder are tape dimensions and a chart of 
commonly used bobbin sizes. G-L Elec- 
tronics, Camden, New Jersey. 

Circle 416 on Readers’ Service Card 


Flow Bridge Consistency Control 


If you are involved in controlling con- 
sistency you will find some interesting new 
twists in the bulletin “Control Consistency 
with a Flow Bridge.” Excellent graphs il- 
lustrate the discussion of theory and op- 
eration. Fischer and Porter Co., Hatboro, 
Pennsylvania. 
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Fully Automatic Air Filter 


Longer and more efficient service from 
pneumatic equipment can be had with a 
new fully automatic air filter that drains 
itself and adjusts itself to volume and 
pressure required. This is something you'll 
Emco Pneu- 
matic Corp., Des Moines, Iowa. 

Circle 418 on Readers’ Service Card 


want to know more about. 


High Reliability Potentiometers 


Combining high-temperature operation 
and extremely long life, the high reliability 
precision potentiometers discussed in data 
sheet 103 have been lab and field tested 
for nearly two years. Environmental specs: 
100 megohms resistance after 10 day hu- 
midity test; less than 100 ohms resistance 
between contact and winding during and 
after vibration and shock tests. Carter 


Manufacturing Corp., Hudson, Mass. 
Circle 419 on Readers’ Service Card 


Measuring Mechanical Load 


Concise information about indicators and 
recorders for precise measurement of pres- 
sure, force, tension and weight using load 
cells is presented in new, illustrated, 4- 
page data sheet ND46-20(1). The sheet 
includes installation photographs of typical 
applications and it lists features and speci- 
fications along with a tabulation of load 
cell characteristics. Leeds & Northrup, 
Philadelphia, Pennsylvania. 

Circle 420 on Readers’ Service Card 


Photo-Manometers 


If you are involved in measuring phenom- 
ena that change too rapidly or are too 
numerous to permit taking readings one at 
a time, you will want to have a new 8- 
page bulletin on photo-manometers. De- 
scribed are multiple-tube well-type manom- 
eters with translucent scales and_ built-in 
backlighting designed to be photographed 
to obtain simultaneous readings and _ per- 
manent records. King Engineering Co., 
Ann Arbor, Mich. 
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Jerguson Truscales are now avail- 
able with a unique new safety fea- 
ture. Illuminated scale starts flash. 
ing red if boiler water level gets too 
high or too low. This positive warn- 
ing flashes continuously until the 
dangerous condition is corrected. 


Truscales offer the greatest possi- 
ble protection for expensive equip- 
ment. They give instant remote 
reading of liquid level of boilers, 
tanks, etc., with the amazing ac 
curacy of 14 of 1% of scale reading. 
Convex face, with scale markings 
directly on it, gives 180° visibility. 
It’s easy to take readings from any 
point from which the face can be 
seen. 


Protect valuable equipment with 
Jerguson Truscale Remote Reading 
Gages. Send for new 8-page bulletin 
which gives complete details. 


Gages and Volves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 


Offices in Major Cities 


Bailey Meters & Controls, Ltd., London, Eng. 
Controle Boiley, Paris, France 














Circle 93 on Readers’ Service Card 


ISA Journal 














vail- 

fea- 
lash- 
§ t00 
arn: 


Ossi 
uip- 
note 
lers, 

ac: 
ing. 
ings 
lity. 
any 
| be 


vith 
ing 
etin 














Automatic Controls Reference 
Here is a reference you will want to 
have. It is a 60-page catalog setting forth 
atic controls for pressure, tempera- 
ee higsid level and mechanical movement. 
rally illustrated, the catalog also includes 
“date data on relays, and both mag- 


’ lting type mercury switches. 


netic and ti |! rcur 
Mercoid Corp., Chicago, [linois. 
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industrial pH Systems 

Data sheet pH-4202 is a case history of 
the use of industrial pH systems on water 
cooling towers of the Collier Carbon and 
Chemical Corp. in California. You can, 
through study of this successful operation, 
find some answers to your own problems 
in the same line. Beckman Process Di- 


vision, Fullerton, California. 
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Pyrometer Supplies Guide 

Here is a “how to choose it” guide to 
pyrometer supplies that gives basic infor- 
mation on thermocouple theory and _ prac- 
tice in addition to information on _ base 
metal, noble metal, special purpose and 
snall-mass thermocouples. Charts and 
photographs complete the catalog. Min- 
neapolisHoneywell. Brown Instruments, 
Philadelphia, Pennsylvania. 
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Data Display Indicators 


How important to your operation are 
data display indicators? A 12-page tech- 
nical catalog (1015) describes construction, 
operation. specifications and typical appli- 
cations of versatile plug-in indicators for 
display, storage and transfer. Union Switch 
& Signal. Division Westinghouse Air Brake 
Co., Pittsburgh, Pennsylvania. 
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Chromatography Apparatus 


Chromatography and paper electropho- 
resis apparatus and equipment are listed 
and described in 25-page catalog AC-56. 
It provides a single source for most chroma- 
tograph needs. Equipment, accessories and 
chemicals used in chromatographic anal- 
ysis supplement information on instru- 
ments. Schaar and Co., Chicago, III. 
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New Safety Valves 


In bulletin F-29 complete data on safety 
shut-off valves which close automatically in 
case of fire or bumping are given. The 
valves shut-off flow of volatile liquids, thus 
preventing or starving a fire. These valves 
are being used in chemical lines. Jordan 
Industrial Sales Division, OPW Corp., 
Cincinnati, Ohio. 
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Dynamic Measuring Equipment Guide 


“Dynamic Measuring Equipment and 
Data Systems” is one of those “how and 
what to choose” catalogs that also con- 
tains informative general information on 
pecifie kinds of systems. This informa- 
tion wil] he of real value, not only in 
choosing equipment to increase the effi- 
“ency of your work, but also in providing 
solid information on instrumentation. 
Wiancko Engineering Co., Pasadena, Calif. 
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WE ADVISED PURCHASING TO 
SPECIFY TECHNICAL CHARTS FOR ALL OUR 
RECORDING INSTRUMENTS ! 











Fast, economical service 
for precision charts! 


Technical eliminates the problem 
of purchasing circular and strip 
charts from many different sources 
... Offers you one source for over 
12,000 different sizes and ‘‘makes’’ 
of charts. You get quicker service, 
lower costs, other advantages made 
possible by specialization. 


Over 3,000 firms use Technical Charts! 


Both large and small firms-from coast 
to coast use Technical’s specialized 
service. Many arrange for periodic 
shipments of annual requirements. 


c€CHNICa SALES CORPORATION 


16599 Meyers Road Detroit 35, Michigan 


National Representatives for 


STAEBLER & BAKER, INC e TECHNICAL CHARTS, INC 


N.Y Buffalo, N. Y 
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GET THIS 
HANDY GUIDE 

T° BETTER VALVES 

AN? GAGES 


Read 


LIQUID 
LEVEL 
GAGES 


Shows complete line of Penberthy valves 
and liquid-level gages for power, petro- 
leum, and process industries. Includes 
technical data, parts, price lists, and 
accessories such as: 


HEATING AND COOLING GAGES... for accu- 
rate readings where liquids must be cooled 
or heated to obtain exact measurement. 


INSTRUMENT VALVE ... permits gage repair or 
replacement without shutdowns. Back-seating 
stem permits repacking under pressure. 


FROST PREVENTIVE GAGE...eliminates frost 
build-up...assures dependable visibility. For 
industries where frosting interferes with 
accurate readings. 


ILLUMINATORS .. . plastic wedge distributes 
bright, even light along entire column. Non- 
glaring...dustproof for perfect illumination. 


WELDING PAD GAGES . . . where process con- 
ditions require observation windows as inte- 
gral part of vessel. 


NSE 





Dept. IJ 
Penberthy Manufacturing Company 
Division of Buffalo-Eclipse Corporation 

1242 Holden Ave., Detroit 2, Mich. 


a” 
‘ 
Please send FREE copy of Catalog #36. 
a 
a 


NAME TITLE 








ADDRESS. 


COMPANY. 
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> new literature 





Transistor Performance 


A new 6-page brochure on transistor per- 
formance contains several 
plications of miniaturized transistors, photo 
transistors, etc. General Transistor Corp., 
Jamaica, Long Island, New York. 
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interesting ap- 


Getting An Engineering Job 


The question of engineering education 
is becoming more and more important both 
to the nation and to industry. Here is a 
13-page booklet which points up the per- 
plexing questions which face a graduating 
engineer looking for a job. This booklet 
gives real insight into the problems and 
will be useful to your son in planning his 
career wisely. CGS Laboratories, Stamford, 
Connecticut. 
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Pneumatic Power Actuators 


More than 20 applications for pneumatic 
power actuators are included in bulletin 
B-50-3. These actuators are used success- 
fully and widely in process industries for 
throttling control service. Applications 
covered include proportional control of 
different types of valves, speedchangers, 
pumps, flow regulators, etc. A very useful 
bulletin. Conoflow Corp., Philadelphia 3, 
Pennsylvania. 
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New Capacitors 


Capacitors — solid tantalum primarily 
designed for use in miniaturized circuitry 
where both reliability and 
stability are vital factors are described in 


bulletin DL-C859. 
available in 18 ratings. 


temperature 


These new devices are 


Will 


withstand 


high and low frequency vibrations and 
high impact. Texas Instruments, Inc., 


Dallas, Texas. 
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Combustible Gas Analyzer 


Safety is an important element in process 
control. An 8-page bulletin presents in- 


formation on a new combustible gas ana- 


lyzer a flexible new instrument for cen- 
tralized process control and _ industrial 
safety. Also included is data on remote 


equipment for use at high temperatures 
and featuring sensing filaments of excep 
tionally long life. Mine Safety Appliances 
Co., Pittsburgh, Pennsylvania. 
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Computers Go to Sea 


If you are one who keeps up with what 
is happening in the computer field, bul- 
letin IH 117 is guaranteed to catch your 
interest. Two computers and magnetic 
tape units are aboard the USS Compass 
Island, the Navy’s $4 million floating lab- 
oratory. They are being used in the de- 
velopment and evaluation of experimental 
equipment with unheard of accuracy. The 
bulletin reports what happens when com- 
puters go to sea on the forerunner of a 
ballistic-missile launching fleet. Bendix 
Computer Division, Los Angeles, Calif. 
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DAVIS GAS ALARM 
SYSTEM 


ike] mmorolahaialelelel-m-la-F- 
‘ealolalacelaiare 


e low cost 
| e high 
: sensitivity 
| e minimum 
| maintenance 





Utilizing a highly sensitive thermo- 
couple-type catalytic filament, the 
new Davis Gas Alarm system 
provides the ultimate in dependa- 
ble, full-time area monitoring. 
Design simplicity keeps initial cost 
low and practically eliminates 
maintenance. Electrically ““fail- 
safe” circuitry and signals may be 
checked out at any time by means 
of a push button. 









WRITE FOR 
BULLETIN 11-30 


-.. get full facts on why 
the Davis Gas Alarm 
System offers a better 
solution to your gas 
monitoring problems. 


nEVIS) DAVIS INSTRUMENTS 


A Division of Davis Emergency Equipment Co., im 
272 Halleck Street Newark 4, N. J 
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Valves and Accessories 


A complete line of shut-off valves and 
e, oil-drain and gage-mounting valves 

of forged steel are covered in new catalog 
92. Packaged relief valve assemblies and 
accessories are also included. Henry Valve 


Co. 3215 North Avenue, Melrose Park, Il. 
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High Pressure Transducers 


High pressure transducers designed to 
provide very accurate measure of pressures 
in corrosive fluids while exposed to ex- 
treme environmental conditions are cov- 
ered in bulletin SI-881. Application data 
and specifications are included. Servonic 


Instruments, Inc., Costa Mesa, Calif. 
Circle 436 on Readers’ Service Card 


Miniature Precision Bearings 


Miniature ball bearings are used exten- 
sively in instrumentation. Many of our 
readers will be interested in getting a new 
M4-page bulletin which describes in detail 
a full line of ball bearings which range 
in size from 3/8” to 1/10” outside diam- 
eter. Descriptive information and very 
readable charts will help you choose the 
right bearing for your need. Miniature 


Precision Bearings, Inc., Keene, N. H. 
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Industrial ‘“‘minniPump”’ 


Wherever precise chemical feeding is re- 
quired there is a need for the right kind 
of pump. A new bulletin describes and il- 
lustrates an addition to the line of con- 
trolled volume “minniPumps” built for ap- 
plications where laboratory accuracy and 
industrial ruggedness are major factors. 
Typical applications described include 
metering of small quantities of corrosive 
or costly chemicals. Milton Roy Co., Phil- 
adelphia, Pennsylvania. 
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Total Temperature Probe 


Bulletin 15811 describes a total tempera- 
ture probe which has wide application in 
research and development, as well as in 
measuring temperatures of supersonic air- 
craft and missiles in flight. Features: 
high accuracy, small size, capability of 
Mach 5 at extremely high altitudes. The 
high recovery factor i< considered excep- 
tional. Rosemount Engineering Co., Min- 
neapolis, Minnesota. 
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Air Gage Reference Guide 


What do you know about air gage in- 
strumentation? Here’s a chance to fill in 
ay gaps. A new 24-page manual de- 
scribes all air gage members for all types 
of circuits. It orients the reader in the 
general principles of basic air-gage instru- 
ment design and engineering. Air gaging 
a a dimension measuring science is treat- 
ed broadly. Three sections deal with back- 
Pressure, flow-type and differential-type air- 
gage circuits. Freeland Gauge Co., De- 
troit, Michigan. 
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Welch DUO-SEAL, VACUUM PUMP 


TWO-STAGE CONSTRUCTION e LARGE CAPACITY e HIGH VACUUM 


with VENTED-EXHAUST ovatenr renoine 











Reduces pumpdown time 


Permits 


Con- 


e Vented Exhaust 
Pumping of Most 
densable Vapors 


e Eliminates Use of Traps or 
Oil Separators in Systems 
Containing Water or Other 
Condensables 


e@ Reduces Number 
Changes Required 


GUARANTEED VACUUM 


Vent closed, 0.1 micron 

When the vent is open, only 
slightly higher ultimate pres- 
sures result — usually in the 


of Oil 








range of | micron 





No. 1402B 


FREE AIR CAPACITY 


140 liters/minute 
(5 cubic feet) 


PAT. NO. 2,337,849 1402D. DUO-SEAL VACUUM PUMP, Motor 
1402B. DUO-SEAL VACUUM PUMP, Motor Driven. For 115 Volts, D.C. Each, $388.50 
Driven. For 115 Volts, 60 Cycles, A.C. For attached Belt Guard, add $17.50. 
Each, $310.00 to above price. 
1402C. DUO-SEAL VACUUM PUMP, Motor 1402. DUO-SEAL VACUUM PUMP. Un- 
Driven. For 230 Volts, 60 Cycles, A.C. mounted. With pulley, but without motor, 
Each, $310.00 belt, or base. Each, $240.00 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 
1515 Sedgwick Street, Dept. ISA, Chicago 10, Illinois, U.S.A. 


Manufacturers of Scientific Instruments and Laboratory Apparatus 
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Check the bulletins you'd like to have. 
Clip this ad and mail it today. 


157 DC Milliammeter Applications 
_| 753 Improve Foundry Operation 
| 856 How to Make Plant Surveys 
] 934 Power, Power Factor and Profits 
_]| 939-A What You Can Do with a Wattmeter 
1036 Engineering a Steel and Wire Plant 
1041 Electric Furnace Costs Reduced 


1156 Operation Recorder Applications 


Product Representatives in Most Principal Cities 


The ESTERLINE-ANGUS Company, Inc. 


Pioneers in the Manufacture of Graphic Instruments 
DEPT. H6, P. O. BOX 596, INDIANAPOLIS 6, INDIANA 
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MERCOID 
CONTROLS 





FOR INDOOR, 
OUTDOOR 
OR 
HAZARDOUS 


LOCATIONS 











Write 


for your 
copy 


CONTENTS: 
Controls for— 


@ PRESSURE 
TWO-STAGE PRESSURE 
DIFFERENTIAL PRESSURE 


@ TEMPERATURE 
TWO-STAGE TEMPERATURE 


@ LIQUID LEVEL 


@ MECHANICAL MOVEMENT 
LEVER ARM AND 
FLOAT OPERATED 


@ TRANSFORMER-RELAYS 


© MERCURY SWITCHES 
HERMETICALLY SEALED 
ALL MERCOID CONTROLS 
INCORPORATE SEALED 
MERCURY CONTACTS 














ASK FOR 
CATALOG NO. 858 


THE MERCOID CORPORATION 
4201 Belmont Ave., Chicago 41, Ill 
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> new literature 





Medical-Biological Instrumentation 


interested in  medical-biological 
instrumentatien will find the “Bodine 
Motorgram” (Vol. 38, No. 1) of especial 
A new instrument called “Medi- 
which is used in making radio- 


Those 


interest. 
scanner’, 
isotope pictures of living body organs, is 
described. Bodine Electric Co., Chicago, 
Illinois. 
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Feeding of Bulk Materials 


Introducing a bulletin on a com- 
pact, new periphery-sealed, 8-pocket rotary 
feeder that has won wide interest in the 
process industries. It has shown 
standing performance in feeding bulk ma- 
terials into lines at differential 
pressures up to 25 psi. Beaumont Birch 
Co., Philadelphia, Pennsylvania. 
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out- 


process 


Digital Voltmeter 


What do you look for in a digital volt- 


meter? Bulletin 19-2 discusses in 


detail a d-c digital voltmeter that features | 


new plane, wide angle readout; 
automatic, continuous standard cell 
built-in drive for parallel input 
printers; 100 microvolt sensitivity and high 
reliability. It will pay you to look into 
this. KIN TEL, San Diego, California. 
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single 
cali- 


bration; 


Pyrometer Guide 


Catalog 
terial you will want to have on hand for 
quick use. The 8-page booklet includes 
descriptive and technical data on optical, 
micro-optical, radiation, immersion surface 


and indicating pyrometers for accurate 
temperature measurement, Pyrometer In- 


strument Co., Inc., Bergenfield, N. J. 
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Laboratory Instrumentation 


The latest 
instrumentation and techniques are includ- 
ed in “The Laboratory” Vol. 26, No. 4. 
(mong the new instruments announced are 
a high-speed, high-accuracy apparatus for 
of 
and a 


developments in laboratory 


vapor-pressure determination gasoline 


other new 


volatile liquids; 
with fully 
standards. Fisher Scientific, 
Pennsylvania. 
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and 
colorimeter reproducible color 


Pittsburgh, 


Instruments at Work 


“Testing Topics” is an external house 
organ that includes actual stories on instru- 
Our readers will be inter- 
ested in the edition 
which includes an article on how a dyna- 
mometer goes to work in an industrial re- 
search and development laboratory to sup- 
ply automatic data. Electronics & Instru- 
mentation Division, Baldwin-Lima-Hamilton, 
Waltham, Massachusetts. 
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elemeter 





ANY VARIABLE 


from Remote Points 














Accurate 
HIGH-SPEED 
Continuous 
- Telemeter 


for 


VOLTS 
AMPS 
WATTS 
VARS 
ETC. 


Built-in 
Self- 
Calibrating 
Circuit 








Accurate, Fast Acting, Frequency 
Type Telemeter for Transmission 
over Wire Lines, Microwave, 

and Power Line Carrier 


The Model 1025 Tele. 
meter Transmitter con. 
verts DC mv from thermal! 
converters, etc., to 10-30 
cps which frequency mod. 
ulates a built-in audio tone 
channel. AC 10 to 30 ops 
or relay outputs are also 
available. Receiver detects 
and demodulates transmit- 
ted signal, generatinga 
DC mv for operation of 
recorders or indicating in- 
struments. Up to 45 tele 
meters can be multiplexed, 

Any communication 
link, including power line 
carrier, microwave Or wife 
line may be used. 

Over-all accuracy is 1% 
with a response speed of | 
second. Equipment fea 
tures a built-in calibration 
circuit for 10% and 90% 
receiver check, and 10 cps 
and 30 cps transmitter 
check 

Any quantity which may 
be converted into a DC 
millivoltage or will oper 
ate a slidewire may be tel: 
emetered. 


WE CAN HELP YOU 


Our Applications Department is 
ready to assist you in your control, 
telemetering or communications 
problem. Phone DEerfield 4-3100 


Write for Technical and Application Data. 


Kadto Frequency 


LABORATORIES, INC. 


Boonton, 


New Jersey, U.S.A 
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classified 


advertising 





ONS WANTED: 75c per line, minimum 


lines. Box number counts as one line. 
Payable in advance. No discount. 
ITIONS OPEN, etc.: $1.50 per line, mini- 
son three lines. Box ‘oumber counts as one 
line. 
50 characters and spaces per line. 


Y AD (up to 414"): $14.00 per column 
TEE isinimum 1 po’ ED inch. 


al] other size ads standard advertising rates 


apply. 


RESCH THE ISA JOURNAL, GRANITE 
cory MUST SIXTH AVE.. PITTSBURGH 22. PA. NOT 
BLDG, DIAN 10TH OF MONTH PRECEDING pate oF 
as PUBLICATION. 





—— 


| POSITIONS OPEN 











DAYSTROM- WESTON 
IS EXPANDING IT 
santa SYS ll 
POUGHKEE 
EXC ELLENT OPPORTU "NITIES 
A FOR 


‘HA 
On C ric ti it DENIC N PXPEIIENC E 
es T TO E. UPTON, 
IEF ENGINEER 
DAYSTROM- WHETON INDUSTRIAL DIVISION 
POUGHKEEPSIE, N. ¥ 





CIVIL SERVICE ENGINEERING POSITIONS 
(Aeronautical, Electrical, Electronic, Industrial, 
General, Mechanical and Power Plant) available at 
pre Air Material Center, Naval Base, Phila- 

ja 12, Pa., also ELECTRONIC SCIENTISTS, 
we TALLURGISTS. PHYSICISTS AN TECH- 
NOLOGISTS. 


Salary from $4480 to R645 > per 
amum. Send Civil Service Application Standard 
Form 57 to the Center, Industrial Relations Depart- 
ment. Brochure on request 





REPRESENTATIVES WANTED 











MANUFACTURER of Diavhragm Control Valves 
and Pressure /Tem erature Regulators desires repre- 
sentation in the following cities: Boston, Charleston, 
Denver, Des Moines, Indianapolis, ansas City, 
Little Rock, Los Angeles, 
waukee, Nashville, and Tulsa 
% ISA Journal 


Tulsa, Memphis, Mil- 
Write Box No. 2069, 





SERVICES AVAILABLE 











cuOIREERS — SCIENTISTS — TECHNICIANS 


RESUMES our specialty. Write for ““How to Write 
Your Resume” with sample guide and forms—$1.50 
Postpaid. The Resume Works shop, Dept. S. Orville 

w 4° ond St New York 


E Aymttrong & Co an 
6, Y. 





CONTROL SYSTEMS 
& 
INSTRUMENT ENGINEER 


For engineering and layout of pro- 
cess control 
mentation 


systems and _ instru- 


in connection with the 
automation of steel plant and allied 
installations. 


E. E. Graduate or equivalent. 


Minimum experience 5 to 10 years. 


Send detailed resume and photo to: 
G. VICTOR HOPKINS 
ARTHUR G. McKEE & CO. 


2300 Chester Avenue, Cleveland |, Ohio 
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> NEW BOOKS — 





Translations 


The Soviet Journal of Atomic Energy 
(English Translation), 12 issues, 
approx. 1200 pp. $75. Single issue 
$20. Single article $12.50 


A complete translation of the 1957 
issues of the important new Soviet 
Journal “Atomnaya Energiya.” (Order 


from Consultants Bureau, Inc., 227 
West 17th St., New York 11, N. Y.) 
Physical Chemistry Section of the 


Proceedings of the Academy of 
Sciences of the USSR. 6 issues 
$160. Single issue $35. Single arti- 
cle $5 


A translation of the 1957 volume of 
the Proceedings, containing papers by 
leading Soviet scientists on research 
in physical chemistry. (Order from 
Consultants Bureau, Inc., ag West 
17th Street, New York 11, N. Y.) 


Automation and Remote Control. An- 
nual subscription 12 issues, approx. 
1200 pp., $185. Single issue $30. 
Single article $12.50 


This is an English translation of the 
Soviet journal devoted to the practical 
and experimental problems of elec- 
tronics, computers, feedback control 
systems, and all types of control 
mechanisms. (Order from Consultants 
Bureau, Inc., 227 West 17th Street, 
New York 11, N. Y.) 


The Continuous Casting of Steel, M. 
S. Boichecko, V. S. Rutes, and N. A 
Nikolayev, 25 pp., $10.00 


An English translation of a review of 
Russian progress in solving the prob- 
lem of continuous casting of steel, 
covering experimental work, commer- 
cial installations, quality and cost. 
(Order from Consultants Bureau, Inc., 
227 West 17th Street, New York 11, 
N. Y.) 


English - Russian, Russian - English 
Electronics Dictionary, 944 pp. $3.50 


This manual, designed to aid the Eng- 
lish-speaking researcher, translator, 
or engineer who has occasion to use 
Russian language publications on elec- 
tronics and telecommunication, con- 
tains an overall collection of about 
22,000 Russian terms and abbrevia- 
tions covering various fields in elec- 
tronics. (Order from U. S. Govern- 
ment Printing Office, Division of Pub- 
lic Documents, Washington 5, D. C.) 
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> coming events : 


*Denotes ISA Sponsored or Participating Meeting 





APRIL 1958 


April 14-15—Maintenance and Plant 
Engineering Conference, sponsored 
by ASME at the Penn-Sheraton 
Hotel, Pittsburgh, Pa. Contact 
ASME, 29 West 39th St., New York 
ne, i: % 


April 17-18—Second Annual Meeting, 
Institute of Environmental Engi- 
neers in New York City. Contact 
IEE, 9 Spring St., Princeton, N. J. 


April 20-23 — U. S. & Canadian Chem- 
ical Engineering Conference, spon- 
sored by AIChE at the Sheraton- 
Royal Hotel, Montreal, Canada. Con- 
tact F. J. Van Antwerpen, 25 W. 45th 
St., New York 36, N. Y. 


April 20-24—40th Annual Meeting of 
the Scientific Apparatus Makers 
Association at the El Mirador 
Hotel, Palm Springs, Calif. Con- 
tact SAMA, 20 North Wacker 
Drive, Chicago 6, III. 


April 22-24—Electronic Components 
Symposium, in Los Angeles, spon- 
sored by PGCP-IRE, AIEE, EIA, 
WCEMA. Contact Raymond Sow- 
ard, Convair, Pomona, Calif. 


MAY 1958 


* May 5-7—Fourth National Flight Test 
Symposium, sponsored by ISA at 
the Park Sheraton Hotel, New 
York City. Contact Ralph H. 
Tripp, Grumman Aircraft Engi- 
neering Corp., Bethpage, L. l., 
New York. 


May 5-7—Conference on Automatic 
Techniques, sponsored by IRE, 
ASME, AIEE at the Hotel Statler. 
Detroit, Mich., Contact J. E. Eise- 
lein, RCA Building, 10-7, Camden 
a, Be. 


May 5-7—1958 National Symposium of 
the Professional Group on Micro- 
wave Theory at Stanford Univer- 
sity, Stanford, Calif. Contact Dr. 
Arthur L. Aden, Stanford Univer- 
sity, Stanford, Calif. 


*May 6-7—Annual Manufacturers’ 
Night, Exhibit, Symposium and 
Maintenance Clinic sponsored by 
the Northern California Section at 
the Hotel Leamingtom, Oakland, 
Calif. Contact E. F. Schimbor, 
1341 Seventh St., Berkeley, Calif. 


May 6-9—Western Joint Computer 
Conference, sponsored by IRE- 
PGEC, AIEE, ACM at the Am- 
bassador Hotel, Los Angeles. Con- 
tact Willis H. Ware, Rand Corp., 
1700 Main St., Santa Monica, Calif. 


May 8-9 — Industrial Cost Reduction 
Conference, sponsored by Illinois In- 
stitute of Technology and National 
Center for Education & Research in 
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Dynamic Equipment. Contact L. A. 
Wickstrom, Illinois Institute of Tech- 
nology, Chicago 16, Ill. 


*May 12-14 — 8th Annual Research 
Equipment Exhibit and Instrumenta- 
tion Symposium at National Institute 
of Health, Bethesda, Md. Washing- 
ton Section ISA participating. Con- 
tact J. B. Davis, National Institute of 
Health, Bethesda 14, Md. 


*May 12-14—4th Nationa! Symposium 
on Instrumental Methods of Anal- 
ysis, Shamrock Hilton Hotel, 
Houston, Texas. Sponsored by 
the ISA Analysis Instrumentation 
Division and Houston’ Section. 
Contact R. D. Eanes, L & N, Stan- 
ton Ave., Philadelphia 44, Pa. 


*xMay 21-23—instrumentation & Auto- 
matic Control of Power Systems— 
Today & Tomorrow, by the ISA 
Power Division and the New York 
Section. Contact W. Welch, Long 
Island Lighting Co., L. L, N. Y. 


May 26-28 — 12th National Conference 
of American Society of Quality Con- 
trol at the Hotel Statler, Boston, 
Mass. Contact W. P. Youngclaus, 
Jr., 161 W. Wisconsin Ave., Milwau- 
kee 3, Wis. 


May 27-28 — Second EIA Conference 
on Maintainability of Electronic 
Equipment at the University of 
Pennsylvania. Contact J. A. Caffiaux, 
EIA, 650 Salmon Tower, 11 W. 42nd 
St., New York 36, N. Y. 


May 31-June 8 — European Congress 
of Chemical Engineering and 
ACHEMA Congress, Frankfurt, 
Germany. Contact DechamaHaus, 
Rheingart-Allee 25, Frankfurt a.m., 
West Germany. 


JUNE 1958 


*June-——Summer Meeting, Society of 
Automotive Engineers, ISA Trans- 
portation Div. participating. Con- 
tact Carl Canfield, Borg-Warner 
Corp., Spring Division, Bellewood, 
fl. 


*xJune 2-4—6th National Telemetering 
Conference, Lord Baltimore Hotel, 
Baltimore, Md., co-sponsored by 
ISA. Contact G. M. Thynell, Ap- 
plied Physics Laboratory, Johns 
Hopkins University, 8621 Georgia 
Ave., Silver Spring, Md. 


June 2-6 — National Convention of Na- 
tional Association of Power Engi- 
neers at the Hotel Statler, Los 
Angeles, Calif. Contact E. J. Schuetz, 
NAPE, 176 W. Adams St., Chicago 3, 
Ill. 


June 3—42nd National Conference on 
Weights and Measures, Washing: 
ton, D. C. Contact NBS, U. S. 
Dept. of Commerce, Washington 
26, D. C. 


June 5-6—2nd National Symposium. 
Production Techniques, sponen 
by PGPT at the Hotel New ¥¢ 
New York, N. Y. Contact John 
Trinkaus, Sperry Gyroscope 
Great Neck, L. L., N. Y ‘ 


June 9-11—Ninth Annual Sympe 
on Spectroscopy at the Pick¢ 
gress Hotel, Chicago, Sponsored 
the American Association of g 
trographers. Contact Henry 
Hettel, Armour Research Foy 
tion, 10 W. 35th St., Chicago 
Ill. ' 


June 9-13—4th Annual Internation 
Automation Exposition, Cg 
and Clinic at the New York @ 
seum. Contact Richard Rim} 
Associates, 845 Ridge Ave., 
burgh 12, Pa. 


June 16-18 — 2nd National Co 
tion on Military Electronics at She 
aton Park Hotel, Washington, D, 
Contact G. Rappaport, 1140 B 
West Highway, Silver Spring, Md, © 


June 18-28—Chemical and Petre 
Engineering Conference, in 0 
pia, London. Contact Messrs, 
W. Bridges & Sons, Ltd, 
Grand Bldgs., Trafalgar Sq., 
don W. C. 2, England. 


June 19-25 — Scandinavian-Americal 
Meteorological Meeting, Be 
Norway. Contact American Me 
ological Society, 3 Joy St., Boston 
Mass. 


AUGUST 1958 





*xAugust 6-8—Annual Special Tec 
cal Conference on Non-linear 
netics and Magnetic Ampli 
sponsored by AIEE with PGIE ana 
Los Angeles ISA participating: 
Contact R. C. Byloff, Box 2025; 
Downey, Calif. q 


SEPTEMBER 1958 





Sept. 1-3 — 2nd International Co 
ence on Peaceful Uses of Ate 
Energy, at Geneva, Switzer 
Contact Office of International Co 
ference, United States AEC, W 
ington 25, D. C. 


Sept. 15-17 — Process Industries 
ference, sponsored by ASME at 
Statler Hotel in Buffalo, N. Y. Ce 
tact ASME, 29 W. 39th St., New Yo 
i B.S. : 





Sept. 15-19 — 13th Annual ISA 
Instrument-Automation Con- 
ference and Exhibit will be 
held in Philadelphia. For 
further information contact H. — 
S. Kindler, Director of Tech ~ 
nical Programs, Instrument | 
Society of America, 313 Sixth | 
Avenue, Pittsburgh 22, Pa. F. 
J. Tabery, Exhibit Mgr., 3443 
So. Hill St., Los Angeles, Calif. 
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